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bbrgin's  patent  railway  buffing-apparatus. 


bergin's  patent  railway  buffing- 
apparatus. 

We  have  more  than  once  had  occasion 
to  mention  the  ingenious  buffing-appara- 
tus which  Mr.  Bergin,  the  intelligent 
Secretary  of  the  Dublin  and  Kingstown 
Railway,  has  applied  to  the  carriages 
under  his  superintendence,  and  the  good 
effects  which  have  resulted  from  its 
adoption.  Our  attention  is  again  drawn 
to  the  merits  of  the  invention  by  the 
Third  Annual  Report  of  the  Board  of 
Public  Works  in  Ireland,  now  before  us, 
in  which  we  find  it  spoken  of  in  the  fol- 
lowing favourable  terras:— 

"  Thomas  F.  Bergin,  Esq.,  Secretory  to 
the  Company,  has  applied  to  the  carriages  a 
spring-bar  (for  which  he  has  obtained  a 
patent),  admirably  adapted  to  ease  the  shock 
of  sudden  stopping  or  putting  in  motion, 
while,  at  the  same  time,  it  is  more  strong, 
more  simple,  and  much  more  economical, 
and  'attended  with  other  great  advantages 
over  the  system  hitherto  adopted." 

A  description  of  the  apparatus,  fur- 
nished by  Mr.  Bergin,  and  illustrated  by 
engravings,  is  annexed  to  the  Commis- 
sioners' Report.  We  shall  now  transfer 
the  former,  with  but  little  abridgment,  to 
our  pages ;  and  so  much,  also,  of  the  lat- 
ter as  is  necessary  to  a  clear  understand- 
ing of  the  construction  of  the  apparatus. 

Mr.  Bergin*s  Description. 

Immediately  after  commencing  the  traffic 
on  the  Liverpool  and  Manchester  Railway 
(the  first  on  which  long  trains  of  carriages 
were  moved  by  locomotive-engines  at  high 
velocities),  it  was  found  that  every  time  a 
train  was  put  in  motion  or  stopped,  violent 
concussions  took  place  between  the  several 
carriages,  equally  disagreeable  to  the  pas- 
sengers and  destructive  to  the  carriages  them- 
selves. These  concussions  arose  from  the 
following  cause ;  viz.  by  reason  of  the  inertia 
of  all  heavy  bodies,  the  same  engine-power 
which  would  be  adequate  to  draw  a  given 
load  along  a  railway  at  any  required  speed, 
would  not  be  sufficient  to  start  the  same  load 
from  a  state  of  rest  ;  it  was  therefore  neces- 
sary to  connect  the  several  carriages  by  chains 
of  some  considerable  length,  say  three  or 
four  feet,  by  which  arrangement  the  inertia 
of  the  train  was  as  it  were  divided  into  as 
many  parts  as  there  were  carriages,  and  these 
several  parts  being  each  within  the  power  of 
the  engine,  were  overcome  in  succession ;  but 
as  the  first  carriage  would  have  attained  a 
certain  amount  of  velocity  when  the  connect- 
ing chain  came  to  pull  the  second,  this  second 


must  of  course  be  at  once  dragged  from  rest 
into  motion  at  a  speed  nearly  equal  to  that 
already  acquired  by  the  first,  and  so  on 
through  the  entire  train.  Now  a  very  slight 
knowledge  of  the  principles  of  mechanics 
teaches  that  the  concussions  already  men- 
tioned were  the  necessary  result  of  the  action 
described;  the  same  principle  (inertia)  pro- 
duced the  same  effects  at  stopping  a  train, 
and  also  at  every  change  in  the  relative  ve- 
locities of  the  individual  carriages  when  in 
motion  ;  and  as  the  force  of  these  shocks  was 
dependent  on  the  velocities,  the  greater  the 
speed  of  travelling  the  more  violent  they  be- 
came. 

The  obvious  remedy  for  the  evil  complained 
of  was  to  provide  a  means  by  which  the  full 
amount  of  motion  acquired  by  any  part  of 
the  train  should  be  gradually,  not  instantane- 
ously, communicated  to  the  other  parts ;  the 
elasticity  of  a  spring  was  a  suitable  means, 
and  an  apparatus  was  accordingly  added  to 
the  Liverpool  and  Manchester  passenger 
coaches,  a  sketch  of  which  is  annexed,  and 
which  has  been  termed  a  buffing-apparatus. 

[Here  follows  a  description  of  this  appa- 
ratus] :  — 

This  apparatus  is  complex,  and  conse- 
quently expensive;  it  also  requires  to  be  very 
strong,  as  on  a  little  consideration  it  will  be 
evident  that  the  spring-bars,  levers,  and 
frame  of  the  first  carriage  have  to  bear  the 
resistance  of  the  entire  train  ;  a  very  rigid 
spring  is  therefore  necessary,  the  range  of 
action  of  which  i>,  of  course,  very  limited 
(in  practice  not  exceeding  a  few  inches),  con- 
sequently the  concussions,  although  much 
diminished,  are  still  very  considerable.  The 
apparatus  being  attached  to  the  carriage- 
frame,  which  is,  of  course,  supported  on 
bearing  springs,  it  rises  and  falls  according 
to  the  load;  whence  it  constantly  occurs, 
from  the  carriages  being  unequally  weighted, 
that  the  buffer-heads,  opposed  to  each  other, 
and  which  by  right  should  be  at  the  same 
level,  vary  by  nearly  their  own  diameter. 
Whence,  in  the  event  of  a  violent  blow,  the 
bars  to  which  they  are  fastened  are  almost 
certain  either  to  be  bent  so  as  not  to  play  in 
their  sockets,  whereby  the  whole  apparatus 
becomes  inoperative ;  or  else  to  be  broken  off 
(such  we  have  found  to  be  the  case  in  every 
instance  when  an  unusually  severe  blow  took 
place).  After  the  apparatus  described  was 
added  to  the  Liverpool  and  Manchester  car- 
riages, it  was  found  that  the  train  no  longer 
proceeded  with  a  steady  motion  in  the  direc- 
tion of  the  rails,  but  that  each  carriage  had 
acquired  a  very  considerable  lateral  motion, 
by  which  the  flanges  of  the  wheels  were  con- 
stantly striking  or  rubbing  against  the  rails, 
so  as  to  cause  a  considerably  increased  resist- 
ance from  side  friction  j  indeed,  on  looking 
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along  a  train  of  six  or  eight  carriages,  the 
serpentine  motion  is  very  striking.  The  cause 
of  this  unsteady  motion  will  be  evident  when 
we  recollect  that  the  point  from  which  each 
carriage  Is  drawn  is  in  one  direction,  the 
centre,  and  in  the  other  the  after  extremity. 
These  considerations,  the  result  of  numerous 
careful  examinations  of  the  carriages  on  the 
Liverpool  and  Manchester  Railway  previous 
to  ordering  our  own,  led  me  to  seek  for  a 
remedy;  as  on  the  Dublin  and  Kingstown 
Railway,  so  very  large  a  proportion  of  the 
traffic  of  whieh  would  be  passengers,  the  ex- 
tent of  which  it  would  be  difficult  to  antici- 
pate, but  which  must  of  necessity  be  immense, 
it  became  a  matter  of  paramount  importance 
to  attain,  as  far  as  practicable,  the  most 
perfect  comfort  and  security,  and  also  to  re- 
duce as  much  as  possible  the  wear  and  tear 
of  the  numerous  carriages  which  the  com- 
pany must  provide.  The  apparatus  which  I 
designed,  and  which  has  been  successfully 
applied  to  thirty-five  of  our  carriages,  is  re- 
presented in  plan,  section,  and  elevation  in 
the  accompanying  drawings. 

A  slight  frame  of  sheet-iron,  AAA,  con- 
sisting of  two  similar  plates,  three  inches 
apart,  each  about  T\  thick,  secured  together 
by  rivets,  rests  on  turned  bearings  on  the 
centres  of  the  axles;  a  single  bar,  BB  (I 
have  used  a  welded  iron  tube  of  X  inches 
thiek  and  three  inches  diameter,  as  being  the 
stiffest),  the  entire  length  of  the  carriage, 
and  extending  about  two  feet  beyond  each 
end,  passing  through  an  oblong  hole  three 
inches  wide  and  nine  inches  long  (H,  4), 
is  supported  on  this  frame  by  rollers,  C  C  C, 
allowing  it  to  be  moved  lengthways  with  great 
facility;  on  this  tube  or  bar  B  B  B  is  placed 
at  either  end  (within  the  framing  of  the  car- 
riage) about  four  feet  of  spiral  springs, 
DDD,  of  graduated  strengths;  one  end  of 
each  af  these  sets  of  springs  rests  against  a 
strong  collar  or  boss,  E,  fixed  to  the  bar  or 
tube,  and  the  other  end  against  a  small  box 
of  iron,  F,  attached  to  the  frame  A,  and 
furnished  with  one  of  the  rollers  C  previously 
mentioned,  also  with  the  two  friction  rollers 
G  and  G  projecting  a  little  beyond  its  surface, 
and  resting  against  the  inner  side  of  the 
carriage-frame  end.  To  each  extremity  of 
the  tube  BB  is  attached  a  buffer  head,  I,  by 
means  of  a  bar  of  iron,  K,  passing  through 
B  B,  and  furnished  with  a  nut  and  screw  at 
each  end;  immediately  within  the  buffer-head, 
and  resting  against  it,  is  a  bar  of  iron, 

•  We  have  given  the  section  and  plan  only 
(oar  figs.  1  and  2),  and  hare  omitted  the  after-part  of 
the  carriage-frame  in  each,  as  it  is  an  exact  counter- 
part in  every  particular  of  the  front  pari.  We  have 
alto,  for  convenience  sake,  given  detached  views  of 
the  buffer-heads,  figs.  3  and  4,  being  a  section  and 
plan  of  that  in  the  front,  and  figs.  5  andO,  a  section 
and  plan  of  that  in  the  rear.— Ed.  M.  M. 


L,  for  attaching  the  carriages  together. 
It  will  be  observed,  that  this  apparatus 
lying  loosely  on  the  axles,  is  perfectly  in- 
dependent of  the  frame-work  of  the  car- 
riage/which is  supported  in  the  usual  manner 
on  bearing  springs,  MM,  and,  in  consequence 
of  the  oblong  holes  H  H,  rises  or  falls  accord- 
ing to  the  load  without  affecting  the  buffing- 
apparatus.  The  action  of  the  apparatus  is 
as  follows: — The  train  being  to  be  moved  in 
the  direction  of  the  upper  arrow,  the  motive- 
power  is  applied  at  L  1,  and  draws  forward 
the  central  tube  B  B,  thereby  compressing  the 
springs  D  D  between  the  boss  E  and  the 
friction  roller-box  F,  which  rests  against  the 
end  of  the  carriage-frame,  without  moving 
this  latter  until  the  clastic  force  of  the  com- 
pressed springs  becomes  sufficient  to  overcome 
the  resistance  presented  by  the  friction  and 
inertia  of  the  carriage,  when  the  latter  begins 
to  move  forward  so  gently  as  not  to  be  per- 
ceptible to  persons  seated  "therein  ;  the  second 
and  each  succeeding  carriage  in  the  train  is 
by  similar  means  brought  from  a  state  of  rest 
into  motion,  as  (altogether  independent  of 
the  springs  D  D)  the  tube  B  B  acts  on  B  2 
merely  as  a  simple  connecting  chain,  rope,  or 
bar,  would.  In  case  of  a  concussion  from 
behind,  or  of  one  carriage  running  against 
another,  it  "will  he  at  once  seen  that  the  re- 
sistance is  offered  by  the  furthest  end,  the 
effect  being  to  drive  the  tube  B  B  forward, 
compressing  the  springs  at  the  remote  end  ; 
and  the  carriage  will  not  be  affected  by  the 
blow  until  (as  in  drawing  the  train)  the 
elasticity  communicated  to  the  springs  over- 
powers the  inertia  of  the  carriage,  which 
then  begins  to  move,  actuated  by  a  force  just 
sufficient  to  start  it ;  any  ordinary  velocity 
might  be  thus  (theoretically)  resisted  by  suf- 
ficient length  of  spring,  without  any  strain 
or  violence  to  the  carriage  receiving  the  blow, 
but  practically  the  springs  are  limited  to 
about  four  feet,  allowing  a  range  of  action 
of  about  two  feet,  beginning  to  be  compressed 
by  a  force  equal  to  about  twenty  pounds,  and 
presenting  a  gross  resistance  to  entire  com- 
pression of  upwards  of  two  tons,  and  which 
have  been  found  sufficient  for  all  practical 
purposes.  It  will  be  observed,  that  as  the 
springs  of  each  carriage  act  totally  inde- 
pendent of  each  other,  and  of  all  the  car- 
riages in  the  train,  except  that  to  which  they 
are  attached,  each  has  but  to  bear  its  own 
share  of  the  resistance,  the  sum  of  which  is 
made  up  of  the  separate  resistances  of  all  the 
springs  acted  on:  thus,  if  one  set  offers  a 
resistance  equal  to  two  tons  receding  through 
two  feet,  and  that  there  be  ten  carriages  in 
the  train,  the  gross  resistance  to  a  concussion 
would  be  equal  to  twenty  tons  through  two  ■ 
feet;  and  if  the  buffer-heads  of  each  car- 
riage were  in  contact,  this  great  amount  of 
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resistance  would  be  opposed  without  the  car- 
riages being  necessarily  moved  forward,  as  in 
the  case  of  any  obstruction  on  the  rails,  or 
any  of  them  bearing  more  than  two  tons. 
On  the  contrary,  in  the  other  apparatus,  sup- 
posing eaeh  spring  also  to  resist  a  force  of 
two  tons,  and  to  recede,  as  is  the  case  in 
practice,  about  eight  inches,  each  spring  be- 
ing acted  on  by  all  that  preceded  it,  the  re- 
sistance offered  by  a  train  of  10  carnages 
would  be  but  equal  to  two  towns  through  10 
times  the  space  each  separate  spring  moved, 
or  10x8=80  inches,  or  six  feet  eight 
inches  j  consequently  the  first  and  each  suc- 
ceeding carriage  would,  to  enable  all  the 
springs  to  act,  be  forced  through  a  space 
equal  to  the  sum  of  the  spaces  through  which 
the  separate  springs  act ;  thus  the  first  car- 
riage of  the  ten  would  be  forced  through 
eight  inches  for  each  of  the  remaining  nine 
carriages,  or  in  all  six  feet,  and  it  is  easy  to 
conceive  the  difference  of  the  effect  in  the 
two  cases.  Experiments  have  been  tried  on 
this  railway,  by  placing  a  single  carriage, 
fitted  with  the  new  apparatus,  on  the  rails, 
and  running  an  engine  and  tender  against  it 
with  a  velocity  of  six  to  seven  miles  an  hour, 
without  producing  any  injurious  effect.  I 
have  more  than  once  s>at  in  a  carriage  so 
struck,  without  sustaining  any  injury  or  other 
effect  greater  than  is  felt  on  starting  a  train 
of  carriages  fitted  with  the  old  apparatus. 

Another  effect  which  has  been  realised  by 
the  adoption  of  this  apparatus,  is  a  perfectly 
steady  forward  motion  in  the  trains,  whereby 
very  much  of  the  side  friction  of  the  flanges 
of  the  wheels  against  the  rails  is  avoided ; 
and  instead  of  that  undulating  lateral  motion 
previously  described,  all  the  carriages  con- 
stituting the  train  move  forward  in  a  steady 
path,  as  if  they  bad  not  the  power  of  motion 
independent  of  each  other.  Carriages  are 
hereby  rendered  much  less  liable  to  go  off  the 
rails,  and  can  be  pushed  before  the  engine  in 
case  of  necessity  with  far  greater  confidence 
and  less  liability  to  accident;  as  although 
the  impulse  is  given  to  the  central  bar  from 
behind,  yet  it  is  obvious  the  carriage  is  acted 
upon  from  the  front,  precisely  as  it  would  be 
if  drawn  in  the  same  direction.  I  have  fre- 
quently, during  our  experimental  trials  before 
opening  the  railway,  propelled  one  and  two 
carriages  in  this  manner  at  a  velocity  of 
thirty  miles  per  hour  with  perfect  safety. 
The  diminution  of  side  friction  necessarily 
diminishes  the  power  requisite  to  draw  a 
train:  the  amount  of  saving  in  this  respect 
I  have  as  yet  been  unable  to  ascertain  expe- 
rimentally with  sufficient  accuracy  to  state  in 
this  place  ;  1  have,  however,  ascertained  that 
it  is  very  considerable. 

One  other  object,  of  no  trifling  importance 
to  a  concern  like  the  Dublin  and  Kingstown 
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Railway,  which  must  have  an  exceedingly 
large  stock  of  carriages,  is  also  effected; 
namely,  a  diminution  of  first  cost  of  between 
50/.  and  60/.  per  carriage. 

In  describing  the  figures,  I  omitted  to  state 
that  as  the  entire  resistance  to  the  action  of 
the  springs  D  Dis  on  the  ends  of  the  carriage- 
frame,  the  centre  of  each  is  armed  with  a 
strong  plate  of  iron,  about  fifteen  inches 
square,  through  which  pass  the  tension  rods 
N  N  to  the  outer  angles  of  the  opposite  ends 
of  the  frame ;  consequently  these  rods  receive 
the  entire  force  of  the  springs. 
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Sir,— Some  doubt  having  arisen  re- 
specting  the  accuracy  of  my  allusion  to 
the  Lancet  case,  I  applied  to  Air.  Wakley 
the  Editor,  and  was  informed  that  an 
injunction  had  been  obtained  against  his 
publishing  Abernethy's  lectures,  but 
from  some  circumstances  in  Mr.  A.'s 
professional  situation,  it  was  afterwards 
dissolved.  My  prior  information  I  had 
from  a  law  treatise  printed  in  1828, 
three  years  after  the  injunction,  giving 
the  injunction,  but  not  the  dissolving 
of  it 

In  your  remarks,  p.  503,  you  say  you 
incline  to  think  "  Mr.  Herapath  has 
greatly  overrated  the  profits  of  the 
Greenwich  Railway."  As  this  may  be 
construed  into  an  imputation  on  my 
veracity,  I  shall  thank  you  to  show  me 
in  what.  If  the  documents  I  consulted 
are  to  be  depended  on,  and  the  circum- 
stances contemplated  take  effect,  I  am 
quite  satisfied  I  have  underrated  the 
profits. 

Your  obedient  servant, 

John  Herapath. 
Kensington,  Sept.  29,  1835. 

[Nothing  was  further  from  our  in- 
tention than  to  offer  the  slightest 
impeachment  of  our  respectable  corre- 
spondent's veracity  ;  and  we  can  hardly 
imagine  any  one  would  be  so  foolish  as 
to  draw  such  an  inference  from  the 
language  we  employed.  To  "  overrate  " 
is  certainly  not  to  falsify  nor  even  to 
misrepresent,  both  of  which  imply  de- 
sign ;  we  understand  it  to  mean  simply 
to   miscalculate,  and  we  so  used  it. 


Mr.  H.  invites  us  to  show  "  in  what "  he 
has  '*  overrated  "  the  profits  to  be  de- 
rived from  the  Greenwich  Railway ;  but 
as  we  see  no  utility  in  retracing  the 
ground  already  gone  over  by  II.,  we 
shall  merely,  by  way  of  illustrating  the 
sense  in  which  we  made  use  of  the  terra, 
refer,  to  the  item  of  rent  to  be  derived 
from  the  arches.  Mr.  Herapath  over- 
looking fas  we  apprehend)  that  each  arch 
will  furnish  but  the  end  walls  to  a  house, 
takes  credit  for  as  much  rent  as  if  it 
would  form  at  once  a  complete  dwelling 
place,  fit  and  ready  for  occupation. 
Here,  surely,  there  is  great  overrating — 
overrating  to  the  extent  of  all  the  capital 
requisite  for  the  conversion  of  the  arches 
into  tenantable  messuages. 

One  word  as  to  the  case  of  Mr.  Aber- 
nethv  and  the  Lancet.  Mr.  A.,  if  our 
recollection  serves  us  rightly,  was  not 
foiled,  because  of  any  doubt  as  to  the 
right  of  property  in  lectures,  but  be- 
cause, from  his  habit  of  lecturing  ex- 
temporarily,  it  was  impossible  for  him 
to  verify  the  copy  of  which  he  claimed 
the  right. — Ed.  M.  M.] 


THE  GREENWICH  RAILWAY. 

Sir,— I  cannot  refrain  from  requesting 
a  place  in  your  Journal  for  a  few  ob- 
servations on  the  article,  The  Green- 
wich Railway/'  which  appeared  in  the 
Mechanics'  Magazine  of  the  26th  inst. 
So  mutatis  mutandis,  commences  an  ex- 
tremely unique  and  good-humoured  at- 
tack on  Mr.  Herapath  by  your  corre- 
spondent H.  j  and  so  humbly  thanking 
him  for  the  exordium,  do  I  commence  a 
reply  to  this  ««  honest  of  purpose"  and 
"  heavy  of  hand"  gentleman,  as  you  call 
him.  Fray,  sir,  do  not  imagine  I  am 
oue  of  those  scientific  knights'  errant, 
who  are  ever  ready  to  shed  their  blood, 
alias  their  ink,  in  every  wrong  fray,  and, 
Don  Quixote  like,  to  come  to  blows 
with  every  gander  that  may  be  found 
hissing  on  the  wide  common  of  science, 
though  in  the  present  instance  it  may 
appear  so.  No,  Mr.  Editor,  1  am  a 
plain,  humble  Individual,  whose  courage 
this  time  has  been  screwed  up  solely  6y 
motives  of  pity  for  Mr.  Herapath,  tear- 
ing he  will  not  attempt  to  stem  the  tor* 
rent  of  unanswerable  argument,  wisdom, 
candour,  and  truth,  the  "  heavy  of 
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hand*'  has  so  unmercifully  poured  down 
upon  him.  I  am  the  more  ready  for 
the  strife,  because  should  my  courage  or 
my  strength  fail  me,  I  can  retire  from 
H.'s  "  hard  rubs"  behind  the  anony- 
mous fence,  unknown  and  undishonour- 
ed,  which  you  have  erected  for  poor 
wights  like  myself. 

H.Y second  paragraph,  containing  his 
"  hard  rub"  on  Mr.  Herapath  for  pre- 
ferring the  engineer's  viaduct  to  an  em- 
bankment, is  one  of  the  most  singular 
specimens  of  engineering  judgment  and 
knowledge  that  has  perhaps  ever  ap- 
peared. I  can  only  stop  to  notice  one 
part  of  it.  "  Mr.  Herapath  decides 
without  hesitation,"  says  II.,  "on  the 
superiority  of  an  embankment  to  a  via- 
duct." True,  but  he  has  given  a  reason 
for  it,  namely,  that  in  the  present  case  it  * 
is  more  economical.  "  But,"  continues 
H.,  "  he  appears  never  to  have  bestow- 
ed a  moment's  consideration  on  the  real 
question,  whether  it  would  not  have  been 
a  better  plan  to  conduct  the  railway 
along  the  SURFACE  of  the  GROUND, 
and  so  dispense  with  either  an  embank-  - 
ment  or  a  viaduct."  What  t  conduct  a 
railway,  which  has  to  cross  near  twenty 
thoroughfares  within  four  miles,  some 
of  them  among  the  most  thronged  in 
Europe,  "  along  the  surface  of  the 
ground."  We  must  not  mistake  him, 
and  on  swamps,  bogs,  kc. ! ! 

Now  for  another  example  of  H.'s  rail- 
way knowledge.  H.  is  here  in  a  high 
furor,  indeed,  with  Mr.  Herapath's  cal- 
culation of  the  per  centage  tolls  the 
Greeuwich  Company  may  expect  to  re- 
ceive from  other  Companies  using  their 
line ;  "  amaeing,  indeed,"  most  ex- 
travagant," &c.,'  are  the  hyperbolic  terms 
applied  by  this  excited  individual  to 
Mr.  Herapath's  calculations.  After  a 
long  flourish  on  Mr.  Herapath's  mode 
of  calculating  the  Gieenwich  claims  on 
other  Companies,  H.  triumphantly  asks, 
"  What  per  cent,  would  the  Brighton 
Company  realise  if  they  went  the  whole 
distance  on  railways  for  which  they  pay 
a  toll  ?"  Why,  if  they  paid  a  toll  pro- 
portional to  the  cost  of  the  railway* 
which  is  what  it  ought  to  be,  a  very 
good  one  indeed.  For  example,  sup- 
pose the  Brighton  line  cost  900,000/., 
which  is  the  estimate,  and  that  their 
gross  revenue  be  the  "  500,000/."  per 
anuum,  this  will  be  55  per  cent,  on  the 


capital.  Now,  Mr.  Herapath  computes 
that  the  Brighton  Company  fat  half 
their  traffic  should  pay  a  toll  to  the 
Greenwich  of  2\  per  cent,  on  the  whole 
of  the  latter  Company's  capital  for  using 
their  2*  miles,  which  is  4  per  cent,  per 
mile  per  annum  on  the  cost  per  mile. 
Eight  per  cent,  per  annum  on  the  cost 
of  construction  is,  therefore,  the  whole 
toll  Mr.  Herapath  computes  the  Brighton 
should  pay  any  other  Company  for 
making  a  line  and  keeping  it  in  repair 
for  them.  Taking  8  out  of  55,  or  out  of 
half  of  it,  would  leave  47*  or  19$  per 
cent,  on  the  total  cost  of  the  line  for 
finding  locomotive  power.  If  the  first 
cost  of  this  power  be  one-fifth  of  the  ca- 
pital for  the  line  (on  the  Manchester  it  is 
not  one  tenth),  and  50  per  cent,  of  this 
goes  for  wear  and  tear,  then  the  least  of 
the  foregoing  per  centage  will  give 
19£  X  5— bQ  —  4H  for  the  profit  per 
cent,  per  annum  for  finding  locomotive 
power.    Will  this  satisfy  H.  ? 

Mr.  Herapath's  communications  have 
been,  says  "  our  oracle,"  "  from  the 
beginning  full  of  misapprehensions  and 
misrepresentations.''*  To  point  out  the 
"  misapprehensions,"  we  do  not  require 
of  him,  because  it  would  be  like  re- 
quiring Scott's  Dandy  Dinmont  to  square 
the  circle,  or  discover  the  longitude; 
but  if  he  can  show  any  «•  misrepresen- 
tations," let  him  do  it  j  it  is  right  he 
should.  To  encourage  him  I  will  give 
him  an  example  or  two  on  his  own 
part. 

"  Two  of  the  arches,  we  are  told," 
observes  H.,  "are  already  occupied  as 
five-room  private  houses."  Who  told  him 
so  ?  Mr.  Herapath  no  where  says  any 
such  thing.  Again,  p.  502,  H.  says, 
Mr.  Herapath  makes  in  one  plan  the 
"  line  of  railway  traverse  a  beautiful 
country"  while  in  another  part  it  is  truly 
described  as  "  an  unvaried  monotonous 
track."  This  is  really  too  barefaced. 
Mr.  Herapath,  p.  451,  distinctly  says 
the  "  footpath,"  which  is  on  the  ground 
hemmed  in  by  the  viaduct  on  one  side, 


•  We  take  blatnc  to  ourselves  for  allowing  tbii 
sweeping  and  unsupported  asserliou  to  pass. 
"  Misapprehensions"  there  may  be  in  Mr.  ti.'i 
communications,  bat  there  is  certainly  no  ground 
for  describing  them  as  full  of  "  misrepresenta- 
tions." We  entirely  acquit  Mr.  H.— as  every 
one  who  knows  him  must  do — of  any  wish  to  mis- 
lead, or  to  promote  any  other  ends  than  those  of 
truth  and  justice — Eu.  M.  M. 
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and  the  boundary- wall  on  the  other, 
"  goes  through  an  unvaried  monotonous 
track,"  hut  the  prospect  from  the  ele- 
vated railway  is  very  different.  Are 
these  specimens  of  "  honesty  of  pur- 
pose?'* 

*  Most  of  the  former  letters  of  Mr. 
Herapath's  series,"  says  H  ,  p.  500, 
"  have  called  loudly  for  animadversion, 
but  1  think  this  exceeds  them  all ;"  only 
two  pages  further  on  this  consistent  in- 


dividual says,  "  It  would  not  have  been 
worth  the  trouble  to  notice  the  paper  at 
all,  were  it  not,"  &c.  There  is  an  old 
adage  about  who  should  have  a  good 
memory,  which  would  appropriately 
enough  apply  here,  if  H.'s  every  para- 
graph and  almost  every  line  had  not  an 
equal  claim  to  it. 

Anti  H. 

Sept.  30,  1835. 


EXPEDITIOUS  RAZOR-SnAUPENEIt. 


Sir,— It  occurred  to  me,  that  by  fixing 
in  a  frame  two  smooth  steel  balls,  in  con- 
tact, the  finest  possible  edge  may  be  given 
to  a  razor,  by  drawing  it  between  them. 
1  proposed  this  contrivance  to  Mr.  Gills, 
a  very  ingenious  cutler  of  this  city,  and 
requested  him  to  make  me  such  an  in- 
strument. He  objected  to  the  difficulty 
of  turning  the  balls,  which,  I  therefore, 
procured  at  Mr.  Stothert's  foundry.  The 
balls  are  of  cast-steel,  three-fourths  of  an 
inch  in  diameter,  with  a  hole  drilled 
through  the  centre  of  each.  The  mode 
of  fixing  them  in  a  frame  I  left  entirely 
to  Mr.  Gills,  by  whom  the  screw  was 
added  for  the  purpose  of  keeping  them  in 
contact.  This  screw,  also,  a  fiords  the 
additional  advantage,  that  if  the  pivots 
are  suffered  to  be  a  little  loose  in  the 
frame,  the  balls  may  be  turned  and  again 
fixed.  The  same  objects  may  be  attained 
by  more  than  one  plan ;  but  this,  adopted 
by  Mr.  Gills,  seems  to  admit  of  no  im- 
provement. The  balls  are  made  as  hard 
as  possible,  and  polished  in  a  direction 
opposite  to  that  of  their  axes ;  whether  a 
perfectly  spherical  or  an  oval  figure  would 
be  the  best,  is  not  ascertained.  The 
handle  is  made  of  ivory,  and  the  frame 
of  brass. 

Upon  a  short  trial,  by  myself  and 
others,  this  instrument  promises  to  give 
an  exceedingly  fine  edge  to  every  de- 


scription of  cutlery  for  which  such  an 
edge  may  be  required.  The  mode  of 
using  it  is  to  draw  the  edge  of  the  razor 
a  few  times,  perpendicularly,  with  a  very 
light  or  moderate  pressure,  between  the 
balls.  It  is,  however,  essential,  that  a 
mixture  of  putty-powder  and  oil,  about 
the  consistence  "ot  very  thick  cream,  or 
putty-powder  and  mercurial  ointment,  or 
some  equivalent  substance,  should  be 
placed  between  the  balls,  forming  a  sort 
of  bed,  through  which  the  edge  of  the  in- 
strument is  drawn ;  it  should  afterwards 
be  strapped  on  the  hand.  This  process 
may  be  resorted  to  as  often  as  the  edge  of 
the  razor  becomes  dull — once,  twice,  or 
three  times  a  week— and  I  have  found 
that  an  exquisitely  fine  edge  may  be  thus 
produced  in  a  few  seconds.  Of  course, 
no  instrument  would  be  suited  to  this 
mode  of  sharpening  unless  it  had  pre- 
viously a  thin  edge. 

This  instrument,  though  a  modification 
only  of  the  table-knife  sharpener  now  in 
use,  has  a  different  action,  produces  a 
different  edge,  and  is,  therefore,  applica- 
ble to  a  different  purpose.  It  is  superior 
to  Mr.  Knight's  razor-sharpener  in  this 
respect,  that  both  sides  of  the  edge  being 
acted  en  equally,  and  at  once,  the  edge 
may  be  compressed;  it  is,  also,  kept  in 
the  centre,  and  is  liable  to  be  neither 
bent  nor  broken.    But  it  seems  to  corn- 
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bine  tlie  principles  and  advantages  both 
of  the  table-knife  sharpener  now  in  use, 
and  of  Mr.  Knight's  steel. 

I  am,  Sir,  your  obedient  servant, 

D.  Pring. 

Bath,  Sept.  24,  1835. 

II alley's  comlt. 

(For  the  Mechanics'  Magazine.) 

The  following  ephetneris  of  the  comet, 
during  a  fortnight  of  the  most  interest, 
ing  part  of  its  appearance,  is  computed 
from  the  same  elements  as  used  in  the 
Nautical  Almanac,  adding  only  94  days 
to  the  epoch  of  perihelion.  This  makes 
a  very  material  alteration  in  the  appa- 
rent path,  as  I  have  already  had  occasion 
to  observe.  The  places  are  given  for 
midnight. 


Dat«. 

Rt.  Asc 

N.  Dec. 

Distance  from 
the  Earth. 

h. 

Sept.  29,  12 
Oct.      1,  12 

  S,  12 

  5,  12 

  7.  12 

  9,  12 

  11,  12 

h.  m. 
6  33-7 
6  42-4 

6  55  0 

7  14  7 
7  50  2 
9  6*0 
11  59' 

o  i 

36  15 
39  48 
42  9 
46  43 
52  50 
60  31 
03  54 

Miles. 
53,470,000 
47.204,000 
39,783,000 
33,-254.000 
27.190.000 
21  936  000 
18,449  000 

I  regret  the  absolute  necessity  of 
postponing  my  further  elucidations  on 
this  subject  until  next  week,  having  had 
only  just  time  to  make  the  above  calcu- 
lations. 

J.  W.  Woollgar. 

Lewes,  Sept.  30tb,  1835. 


ON  THE  PROPER  DEFINITION  OP  THE 
TERM  SCIENCE— AND  TRAINING  THE 
VINE. 

Mr.  Editor, — There  is  no  class  of  so- 
ciety more  interested  in  the  establish- 
ment and  diffusion  of  science  than  that 
to  which  your  Magazine  is  professedly 
devoted;  but  what  is  science?  Although 
no  one  may  be  found  to  deny  that  correct 
and  clear  definitions  are  the  foundations 
of  science,  yet  so  varied  and  inconclusive 
is  the  term  science  itself,  that,  although 
in  every  person's  mouth,  few  attach  to  it 
the  same  meaning.  Then  thinking  as  I 
do  that  the  definition  of  Aristotle  is  not 
only  sufficiently  comprehensive,  but  cal- 
culated to  do  away  with  a  great  deal  of 
mysterious  cavilling,  and  absolutely  ne- 
cessary to  explain  to  artists  the  only 
by  which  they  can  attain  the  mas- 


tery of  their  arts — f  will,  with  your  leave, 
follow  up  this  preface  to  my  observations 
by  what  I  conceive  to  be  the  proper  de- 
finition of  the  terms  theory,  art,  and 
science.  It  is  an  axiom,  that  every  pro- 
duction of  nature  and  of  art  is  the  effect 
of  some  consequently,  before  any 

effect  can  be  produced,  the"  cause  must 
be  established — and  before  any  effect  can 
be  prevented,  the  cause  must  be  removed 
— and  before  any  person  can  undertake 
with  any  certainly  to  establish  or  remove 
the  cause  of  any  effect,  they  must  know 
what  it  is;  and  a  knowledge  of  the 
causes  of  effects  is  science.    Every  per- 
son contemplating  the  production  of  any 
effect,  readily  suggests  the  cause,  and 
such  suggestion  forms  theory.  Theory, 
then,  although  the  work  of  the  mental 
faculties,  is  a  mere  hypothesis,  and  may 
be  true  or  false.    But  if  this  theory  be 
put  to  the  test  of  practical  and  ocular  de- 
monstration, and  proved  to  be  true,  the 
knowledge  of  it  then  becomes  science. 
Science,  therefore,  is  a  knowledge  of 
truths  demonstrative.    As  the  primary 
causes  of  all  effects  are  certain  element- 
ary principles  established  by  nature,  and 
brought  into  action  or  rest,  and  made  to 
exist  in  a  separate  or  combined  state,  by 
certain  laws  of  nature— to  make  the  ne- 
cessary demonstrations,  to  establish  the 
truth  of  any  theory,  the  required  element- 
ary principles  and  laws  of  nature  must 
be  brought  together  and  sustained,  which 
requires  the  aid  of  the  muscular  powers, 
and  the  exertion  of  these  constitutes  art. 
Science,  then,  is  the  progeny  of  theory 
and  of  art,  the  result  of  the  combined  ac- 
tion of  the  mental  and  corporeal  powers, 
the  essence  of  both— -and,  of  consequence, 
the  most  valuable  of  all  knowledge.  If 
such  be  the  admitted  definition  of  science, 
it  must  be  obvious  that  the  only  certain 
means  by  which  a  person  can  become 
master  of  any  art,  is  to  study  and  com- 
prehend the  scieuce  of  that  art;  for  until 
this  knowledge  is  acquired,  a  person 
must  be  working  in  darkness  and  uncer- 
tainty, and  can  be  little  better  than  an 
imitative  piece  of  machinery. 

In  corroboration  of  the  justness  of  my 
estimation  of  the  value  of  science,  ashe:e 
defined,  I  will  beg  leave  to  state,  "that 
very  early  in  life  I  possessed  a  taste  for 
the  arts  of  horticulture  and  agriculture; 
and  although  not  so  circumstanced  as  to 
follow  them  with  a  view  to  pecuniary 
advantage,  perceiving  that  the  principal 
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operations  of  gardening  and  farming- 
were  performed  in  ignorance  of  the 
science,  I  made  the  study  of  this  my 
principal  amusement.  The  arts  of  hor- 
ticulture and  agriculture  having  been 
followed  by  the  most  illiterate  class  of 
society,  they  have  been  always  ranked  in 
the  lowest  grade ;  and  obvious  enough  it 
is,  that  as  no  artists  were  more  ignorant 
of  the  science  of  their  arts,  no  art  could 
deservedly  be  placed  below  them  in  men- 
tal  estimation  j  but  the  successful  prac- 
tice of  those  arts,  like  all  others,  must  de- 
pend upon  their  science,  and  as  the 
productions  of  no  other  arts  administer 
more  to  the  comforts  of  mankind,  nor  in- 
deed are  more  necessary  to  their  exist- 
ence, no  art  can  be  more  useful.  And 
as  the  science  of  horticulture  comprehends 
a  knowledge  of  the  elementary  princi- 
ples of  which  all  things  are  formed,  and 
a  knowledge  of  the  laws  of  nature  which 
govern  and  determine  the  growth  and 
productions  of  vegetables,  the  study  of  it 
not  only  produces  that  refinement  which 
leads  us  to  the  admiration  and  enjoyment 
of  the  greatest  beauties  of  nature,  but,  as 
it  leads  us  to 

44  Look  through  nature,  op  to  nature's  God/' 

it  raises  us  above  all  grovelling  and  de- 
grading means  of  occupying  our  minds 
and  bodies ;  and,  taken  in  this  point  of 
view,  that  which  was  ranked  the  lowest 
among  the  arts  and  scieuces,  may  justly 
be  placed  above  the  highest. 

I  have  been  induced  to  offer  you  these 
observations,  by  the  letter  of  Mr.  Wat- 
son, in  your  No.  611.  Not  having  seen 
Hoare's  work,  1  know  not  whether  he 
has  explained  the  science  of  his  art ;  but 
if  he  has  not,  however  simple  may  be 
his  process,  or  mode  of  managing  the 
vine,  many  who  may  attempt  to  follow 
his  plan  will  fail.  As  before  observed, 
the  causes  of  all  effects,  over  which  we 
have  any  control,  are  certain  elementary 
principles  established  by  nature,  and 
which  are  brought  into  action  and  rest, 
and  made  to  exist  in  a  separate  or  com- 
bined state  by  certain  laws  ordained  by- 
nature.  Now,  although  we  are  not  per- 
mitted to  know  or  to  understand  what 
the  principle  of  life  in  animals  is,  we 
know  how  to  establish  it,  and  how,  to  a 
certain  extent,  to  sustain  it ;  and  a  know- 
ledge of  the  means  of  establishing  the 
life  of  vegetables  and  of  sustaining  it, 
is  as  much  within  our  power :  thus,  we 


know  that  to  establish  the  principle  of 
life,  or  to  generate  a  new  plant,  a  juno* 
tion  of  the  sexes  is  as  necessary  as  it  is 
with  animals,  and  the  health  and  pro- 
ductive powers  of  plants  as  much  depend 
upon  a  supply  of  food  as  do  those  of 
animals.  Hence  it  will  always  result,  that 
whether  a  plant  shall  be  barren  or  fruit- 
ful, or  whether  its  fruit  be  of  good  or 
bad  quality,  will  be  determined  by  the 
quantity  and  quality  of  the  food  supplied 
by  the  soil ;  therefore  a  knowledge  of  the 
causes  of  barrenness  and  fruitfulness  of 
plants  and  trees,  must  include  a  know- 
ledge of  the  elements  of  the  food  re- 
quired by  them,  and  of  the  soil  best 
adapted  to  the  production  and  prepara- 
tion of  such  food.  To  explain  this  part 
of  the  subject  would  be  intruding  too 
much  upon  your  room ;  but  as,  by  the 
laws  of  nature,  the  mode  and  manner  of 
fructifying  are  made  different  in  different 
plants,  the  mode  and  manner  of  pruning 
which  would  promote  and  sustain  fructi- 
fication in  one  kiud,  will  produce  a  con- 
trary effeot  in  another ;  and  the  habits 
and  mode  of  fructification  in  the  vine 
being  different  to  that  of  any  others  of 
the  fruits  in  general  cultivation,  I  will 
state  the  laws  of  nature  which  regulate 
and  determine  the  growth  of  the  vine, 
and  without  an  understanding  and  ob- 
servance of  which,  a  vine  cannot  be  pro- 
perly trained,  or,  so  as  to  make  the  most 
of  it. 

1st,  The  vine  hears  its  fruit  on  shoots 
or  branches  of  the  present  year,  produced 
from  branches  of  the  last  "year's  growth. 
2nd,  The  strongest  and  best  ripened 
branches  of  the  last  year  produce  the 
most  fruitful  the  present  year.  3rd,  The 
strongest  shoots  of  the  present  year  are 
always  produced  at  the  extremities  of 
the  last  year's  shoots,  whether  such  shoots 
be  left  long  or  short,  and  whatever  be 
the  position  of  the  branches,  whether 
horizontal  or  vertical.  And,  4th,  The 
greatest  quantity  and  finest  quality  of 
fruit  will  always  be  produced  on  those 
branches  that  are  at  the  greatest  distance 
from  the  roots.  Supposing,  then,  we 
•begin  with  a  young  plant;  the  belter 
plan  will  be  to  cut  it  back  within  two  or 
three  eyes  of  the  stem  or  base  from 
whence  we  wish  the  fruiting  to  com- 
mence; every  year,  leaving  two  shoots 
only  to  grow,  until  they  are  strong  enough 
to  bear  fruit,  which  will  not  often  he,  in 
less  time  than  three  years  from  the  time 
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of  planting.  The  plant  at  the  end  of  the 
year  will  then  be  like  this : — 


At  Ac  winter  pruning  it  should  be  laid 
thus : — 


The  branch  being  placed  horizontal,  and 
left  from  three  to  nine  feet  in  length, 
will  produce  bearers  at  every  eye ;  the 
other  branch  to  be  shortened  to  three 
eyes,  two  of  which  will  produce  strong 
shoots  for  next  year :  these  shoots  must 
be  suffered  to  grow  unchecked  their  full 
length ;  the  bearers  to  be  stopped  at  the 
second  joint  above  the  fruit ;  the  shoot  at 
the  end  of  the  long  branch  to  be  also 
suffered  to  grow  its  full  length.  At  the 
second  winter  pruning,  all  the  old  bearers 
being  removed,  and  the  strong  branches 
brought  down  into  their  proper  places, 
the  tree  will  then  be  as  thus:— 


And  the  same  plan  being  adopted,  and 
the  same  rules  followed,  the  same  space 
of  wall  may  be  covered  with  fruit  every 
vear  to  a  great  extent.  It  must  be  ob- 
served, that  by  following  this  method,  a 
wall  of  eighteen  inches  high  only,  will  not 
only  ripen  fruit  in  perfection,  but  when 
the  vines  are  thus  trained  so  near  the 
earth,  the  fruit  will  ripen  from  ten  days 
to  a  fortnight  earlier,  than  four  feet  high 
on  the  same  aspect ;  and  as  a  wall  of 
this  height  will  not  cast  its  shadow  far 
enough  to  obstruct  the  desired  effect  of 
the  sun  on  another  wall  parallel  with  it, 
a  great  quantity  of  grapes  may  be  grown 
and  ripened  to  perfection  on  a  very  small 
surface  of  ground.  As  a  more  minute 
description  would  occupy  too  much  of 
your  valuable  columns,  perhaps  you  will 
allow  me  to  refer  such  of  your  readers 


as  may  wish  to  study  the  science  of  hor- 
ticulture, to  a  little  book  I  have  just  pub- 
lished, as  a  catechism  of  those  sciences 

And  am,  Sir, 
Your  humble  servant, 

J.  Hayward. 

Lyme  Regis,  Angnst  10,  1835. 


ELECTRICAL  THEORY  OP  THE  UNIVERSE. 

Sir, — The  re-appearance  of  Halley's 
comet  has  recalled  a  subject  to  my  mind 
that  has,  at  intervals,  occupied  my  atten- 
tion for  the  last  fourteen  or  fifteen  years ; 
and  in  a  work  which  I  am  now  preparing 
for  the  press,  I  hope  to  be  able  to  adduce 
satisfactory  evidence  in  support  of  the 
following  propositions: — 

1st.  That  comets  are  immense  volumes 
of  aeriform  matter  discharged  from  the 
sun  by  the  agency  of  electricity. 

2d.  That  comets  are  gradually  con* 
densed,  and  eventually  become  planets. 

3d.  That  planets  move  in  spiral  orbits, 
and  ultimately  fall  back  into  the  body  of 
the  sun. 

And,  as  a  corollary  of  the  foregoing, 
that  the  moon  is  slowly  approximating 
towards,  and  will  ultimately  fall  upon, 
the  body  of  the  earth. 

There  are  a  variety  of  concurring  cir- 
cumstances which  tend  strongly  to  prove 
that  the  sun  is  a  vast  spherical  conductor, 
highly  charged  with  electricity,  and  that 
his  electric  influence  extends  to  the  ut- 
most limits  of  the  planetary  system.  The 
internal  action  of  the  sun  is  so  intense  and 
violent,  that  it  cannot  possibly  be  effected 
by  other  than  electrical  agency;  and  as 
we  are  assured  by  experience,  that  when- 
ever there  is  violent  internal  action  there 
is  a  strong  tendency  in  the  body  to  de- 
liver itself  of  the  cause  of  this  action,  it 
requires  no  very  great  stretch  of  the  ima- 
gination to  conceive  the  sun  capable  of 
expelling  a  volume  of  aeriform  matter  of 
much  greater  magnitude  than  any  comet 
that  has  hitherto  appeared  in  our  system. 
The  emission  of  a  comet  may  be  regarded 
merely  as  a  spark  drawn  from  the  prime- 
conductor  of  the  solar  system.  We  have 
no  direct  evidence  of  comets  having  been 
discharged  from  the  sun ;  but,  in  the  ab- 
sence of  this,  we  have  the  inferential  proof 
of  their  having  been  seen  receding  from 
that  bodv,  whilst  their  approach  had  not 


•  See  Advertisement. 
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been  noticed  by  the  most  careful  and  dili- 
gent observers  of  the  motions  of  the  hea- 
venly bodies.  The  probability  of  comets 
having  been  originally  discharged  from 
the  sun  by  the  agency  of  electricity  being 
admitted,  all  the  other  points  of  this 
theory  follow  each  other  in  an  order  so 
plain,  so  simple,  nnd  so  obvious,  that 
the  meanest  capacity  may  comprehend 
them. 

The  sun  attracts  the  earth,  and  all  the 
planets  and  comets  in  the  solar  system, 
in  a  ratio  corresponding  with  the  solid 
contents  of  matter  contained  in  each  re- 
spectively ;  and,  at  the  same  time,  repels 
them  in  a  ratio  corresponding  with  the 
quantity  of  electric  fluid  with  which  each 
is  charged.  By  this  law  we  are  enabled 
to  explain  wiih  facility  the  cause  of  the 
motion  of  comets  and  planets  in  their 
orbits,  the  ebbing  and  (lowing  of  the  tides, 
and  various  other  natural  phenomena, 
which  have  hitherto  remained  inexplica- 
ble. Indeed,  when  the  principles  of  this 
theory  are  well  understood,  the  conclu- 
sions press  themselves  upon  the  mind  with 
a  force  that  cannot  be  resisted.  It  would 
be  impossible  in  a  communication  of  this 
description  to  enter  into  any  detail  upon 
all  the  different  points  of  this  theory  ;  I 
shall,  therefore,  confine  myself  to  the 
tides,  as  this  is  a  matter  that  comes  under 
our  immediate  notice,  and  is  nn  effect 
with  which  the  inhabitants  of  this  part  of 
the  world  are  well  acquainted. 

It  has  been  long  known  that  the  ebb- 
ing and  flowing  is,  somehow  or  other, 
caused  by  the  moon,  although  the  ex- 
planations hitherto  given  upon  the  sub- 
ject are  very  confused  and  imperfect ; 
even  Sir  Isaac  Newton's  explanation, 
which  is  certainly  the  best,  is  very  far 
from  satisfactory.  At  new  moon,  that  is, 
when  the  sun  and  moon  are  both  upon 
the  same  side  of  the  earth,  there  is  a 
spriug-tide.  Now,  the  Newtonian  ex- 
planation of  this  is,  that  the  sun  and 
moon  acting  in  conjunction,  their  united 
attractions  on  the  same  side  of  the  earth 
cause  the  tides  to  rise  higher  than  at 
other  times  when  they  are  not  in  con- 
junction. This  is  plain  and  easily  under- 
stood, as  far  as  it  goes.  But  there  is  a 
Spring  tide  on  the  two  opposite  sides  of 
the  earth  at  the  same  time;  and  if  we 
attempt  to  discover  the  cause  of  the  full- 
tide  on  that  side  of  the  earth  which  is  re- 
mored  from  the  sun  and  moon,  we  get 


completely  bewildered.  The  Newtonian 
philosophy  furnishes  certain  words  and 
phrases  by  way  of  explanation,  the  mean- 
injrof  which  no  one  has  yet  been  able  to 
comprehend.  We  cannot  understand,  by 
the  law  of  gravitation,  why  the  moon 
should  attract  the  ocean  at  240,000  miies 
distance,  and  repel  it  at  the  distance  of 
248,000 — this  seems  a  paradox. 

Now  let  us  examine  the  tides  by  the 
electrical  theory.  It  is  found  by  experi- 
ment with  the  electric  machine — 

l*t.  That  two  bodies  positively  charged, 
repel  each  other.  \,. 

2d.  That  two  bodies  negatively  charged, 
repel  each  other. 

3d.  That  two  bodies,  the  one  positively 
and  the  other  negatively  charged,  will 
attract  each  other. 

There  is  an  electrical  law  called  the 
law  of  induction,  which  must  be  clearly 
understood  before  we  attempt  to  explain 
the  ebbing  and  flowing  of  the  tides.  In 
a  metal  ball  positively  charged  the  elec- 
tric fluid  is  found  to  be  uniformly  distri- 
buted over  the  surface ;  also,  in  a  second 
ball,  containing  its  natural  quantity,  the 
fluid  is  found  to  be  evenly  distributed. 
But  if  the  first  ball  be  presented  to  the 
second,  without  touching  it,  the  fluid  is 
repelled  to  that  side  of  the  second  ball 
farthest  removed  from  the  first;  if  the 
second  ball  be  composed  of  two  parts, 
and  the  remote  part  be  removed,  it  will 
be  found  that  nearly  the  whole  of  the 
fluid  is  contained  in  that  part,  and  that 
the  part  which  remains  is  nearly  empty, 
or  in  a  negative  state,  and,  consequently, 
the  first  ball  will  attract  the  negative  part 
and  repel  that  which  is  positive. 

The  explanation  of  the  ebbing  and 
flowing  of  the  two  tides  on  opposite  sides 
of  the  earth  at  the  same  time,  is  almost 
too  plain  to  require  any  farther  remark. 
We  know  that  the  earth  is  charged  with 
electricity  ;  and  we  may  feel  assured  that 
the  moon  is  charged  in  the  same  manner. 
Now,  the  sun  and  moon  inducting  the 
earth  both  in  the  same  directiou,  pro- 
duces an  effect  exactly  similar  to  the  two 
balls;  that  side  next  to  the  sun  and 
moon  is  rendered  negative  by  their  in- 
ducting influence,  and,  consequently,  a 
tide  is  caused  on  that  side  by  their  united 
attractions;  whilst  the  earth's  electricity 
is  repelled  to  the  remote  side,  and  causes 
the  opposite  tide.  All  the  other  pheno- 
mena connected  with  the  tides  How  so 
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plainly  out  of  this  principle,  that  I  shall 
not  pursue  the  idea  farther  at  preseut. 

1  shall  probably  at  some  future  time 
trouble  you  with  a  few  remarks  on  the 
moon's  approximation  towards  the  earth. 
In  the  mean  time, 

I  remain,  yours,  Sec. 

Thos.  Simmons  Mackintosh. 

MR.    HICKS'S     PATENT  GAS-COOKING 
APPARATUS. 

Sir, — My  attention  has  been  called  to  a 
notice  that  appeared  in  your  Magazine  of 
Sept.  12:h  ($e.  631),  of  a  method  of 
cooking-  by  gas,  which  is  clearly  the  same 
as  that  described  in  No.  495.  The  super* 
intendent  is  stated  to  be  a  Mr.  Barlow,  a 
gentleman  of  the  same  name  as  the  one 
whose  letter  appeared  on  Sept.  5th,  and 
who  is  also  the  author  of  the  notice  in 
No.  631.  But  I  have  been  very  much 
surprised  that  in  those  communications 
the  name  of  Mr.  Hicks  has  not  been  once 
mentioned,  as  he  is  the  patentee  of  this 
invention ;  and  I  think  a  similar  feeling 
of  surprise  must  have  arisen  in  the  minds 
of  every  one  who  remembers  the  very 
jost  article  inserted  by  you  in  No.  495, 
and  the  farther  remarks  of  Mr.  Loudon 
in  No.  521,  which  clearly  establish  that 
any  one  making  or  selling  apparatus  for 
cooking  by  gas  with  an  envelope  must  be 
infringing  on  Hicks's  patent.  I  am  not 
only  justified,  by  information  that  I 
have  received  and  can  produce,  in  say- 
ing that  such  infringement  has  been 
committed,  hat  your  Magazine  itself 
furnishes  several  instances,  which  I  will 
refer  to  in  due  course.  Great  pains 
have  been  taken  of  late  by  certain  par- 
ties to  spread  abroad  a  notion  that  cook- 
ing by  gas  is  not  the  subject  of  a  patent, 
and  thereby  to  persuade  the  public  to 
commit  an  act  of  injustice,  which  1  feel 
confident  they  would  abhor  were  they 
acquainted  with  the  truth.  Now,  as  1 
am  a  shareholder  in  the  patent  in  ques- 
tion, and  have  also  the  sole  right  of 
manufacture,  I  consider  that  it  is  but  jus- 
tice to  myself  to  state  that  such  persons 
are  violating  my  right ;  in  short,  they  are 
committing  nothing  less  than  piracies 
upon  the  patent.  1  am  now  about  taking 
legal  steps  to  stop  such  proceedings.  I 
do  not  consider  that  I  am  called  upon  to 
explain  why  I  have  not  protested  against 
this  before,  or  prevented  such  parties  from 
continuing  their  piratical  practices ;  but 
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after  the  two  communications  which  have 
just  appeared  in  your  Journal  of  Sept. 
5th  and  12th,  I  auv  determined  not  to 
lose  another  moment  in  so  doing,  and  I 
feel  confident  that  you  will  not  object  to 
insert  my  protest  against  conduct  which 
is  most  unjust  and  unmanly. 

I  need  hardly  state,  that  I  am  one  of 
your  constant  readers,  and  have  always 
considered  you  to  be  the  strong  advocate 
of  fair  reasoning  and  correct  dealing ;  I 
know,  too,  that  you  have  often  proved  a 
terrible  check  to  impostors  and  unfair 
dealers.  Neither  you  nor  the  public  in 
general  will,  I  am  sure,  in  the  least  dis- 
courage me  from  maintaining  my  rights; 
and  as  the  extensive  circulation  of  your 
Magazine  renders  it  accessible  to  all 
classes  in  all  parts  of  the  kingdom,  I 
trust  this  may  be  the  means  of  causing 
some  of  the  marauders  in  question  to  de- 
sist from  practices  which  cannot  be  called 
any  thing  hut  dishonest.  Indeed,  1  am 
convinced  the  public  will  feel  au  utter 
abhorrence  of  the  conduct  of  such  paltry 
pretenders  to  an  invention  of  which  pro- 
bahly  the  whole  of  their  knowledge  has 
been  gleaned  from  your  pages.  I  will 
not  intrude  upon  your  space,  and  the 
time  of  your  readers,  with  any  illustra- 
tion of  the  beauty  and  simplicity  of  the 
invention,  after  the  able  elucidation 
penned  by  Mr.  Loudon,  which  was  so 
perfectly  catisfactory  to  Mr.  Hicks  and 
myself,  that  we  did  not  consider  it  need- 
ful, after  that  had  appeared,  to  send  any 
other  communication  to  you  on  the  sub- 
ject, as  we  had  previously  contemplated. 

In  the  letter  of  Mr.  Barlow,  which  ap- 
peared on  the  5th  of  September,  he  states 
that  Mr.  Sharpe  furnished  him  with  his 
apparatus  for  5/.;  but  I  have  been  in- 
formed that  the  name  of  "  Josse,  of 
Regent-street,  agent  to  the  patentee,"  is 
upon  the  apparatus  at  Mr.  Barlow's  house 
at  Islington.  What,  then,  is  the  reason 
for  Mr.  Sharpe  putting  Mr.  Josse's  name 
upon  his  apparatus;  and  how  can  Mr. 
Barlow  assert,  that  it  is  not  a  patent  when 
his  apparatus  has  upon  it  "  agent  to  the 
pateulee  ?"  It  has  to  me  rather  au  under- 
hand appearance,  let  it  be  whose  patent 
it  may  that  he  is  making  use  of.  I  am 
very  much  inclined  to  think  that  Mr. 
Barlow  and  Mr.  Sharpe  are  most  inti- 
mately connected  in  this  affair,  though  I 
have  understood  he  (Mr.  Barlow)  asserts 
the  contrary.  At  all  events,  1  think  no- 
thing can  be  more  clear  than  that  both  he 
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and  Mr.  Sharpe  are  grossly  infringing 
on  the  patent.  They  are  not  only  acting 
with  extreme  unfairness  as  regards  the 
patentee,  and  those  that  are  connected 
with  him  in  the  way  of  licenses,  &c,  but 
they  are  deceiving  the  public  by  endea- 
vouring to  make  them  believe  there  is  no 
patent  in  the  case.  It  highly  behoves  all 
who  contemplate  introducing  this  appa- 
ratus into  their  houses,  first  to  satisfy 
themselves  that  those  parties  who  furnish 
them  with  it  are  authorised  to  do  so.  As 
to  Mr.  Sharpe's  going  to  church  on  a 
Sunday,  we  all  know  that  church-going 
and  correct  dealing  do  not  go  invariably 
hand  in  hand.  He  applied  to  me  to 
grant  htm  a  license  for  manufacturing 
and  using  the  patent  apparatus  in  North- 
ampton, but  we  did  not  come  to  terms. 
How  he  can,  after  this,  manufacture  and 
sell  it,  and  with  such  publicity  too,  at  the 
same  moment  that  he  talks  of  locking  up 
his  house  and  going  to  church,  astonishes 
me  beyond  every  thing. 

These  remarks  may  appear  severe,  but 
1  have  made  such  inquiries  as  fully  war- 
rant my  assertions,  and  I  can  substantiate 
them  by  witnesses.    Mr.  Barlow  states, 
that  such  is  the  present  demand  for  appa- 
ratus, that  "  by  another  summer  no  doubt 
thousands  will  be  in  use."    I  suppose  he 
means  it  to  be  understood  that  such  has 
been  the  demand,  either  of  him  or  Mr. 
Sharpe,  and,  therefore,  they  are  endea- 
vouring as  widely  as  possible  to  injure 
me ;  and,  at  the  same  time,  they  would 
make  it  appear  that  Mr.  Sharpe  is  the 
sole  manufacturer,  and  that  no  such  pa- 
tent as  Hicks's  patent  ever  existed.  They 
seem  also  to  infer,  that  there  have  been 
a  great  many  already  made — of  course  by 
them.    Does  Mr.  Barlow  mean  to  ques- 
tion the  originality  of  the  patent,  when  he 
states  that  he  knows  11  of  one  family  who 
for  several  years  have  never  lighted  any 
other  fire  for  any  other  purpose  whatever 
than  gas  during  the  three  or  four  hot 
months?"  He  should  have  informed  his 
friend,  Mr.  Sharpe,  of  this  before  Mr. 
Sharpe  applied  to  me  for  a  license.  If 
he  can  prove  the  patent  not  to  be  origi- 
nal (which  idea  I  laugh  at),  Mr.  Sharpe 
and  he  may  go  on  as  they  please  ;  but  I 
would  just  say,  that  among  all  the  notices 
respecting  it  that  have  been  published  in 
your  estimable  journal,  and  others,  no- 
thing has  ever  appeared  at  all  touching 
its  originality  and  validity,  and  there  are 
plenty  of  persons  who  would  long  ago- 


have  discovered  any  such  defect  as  this. 
One  of  the  Birmingham  Gas  Companies 
(and  Birmingham  gentlemen,  Mr.  Edi- 
tor, are  not  the  least  shrewd  in  the  world), 
offered  100/.  for  the  license  to  use  the 
patent  in  their  district,  but  Mr.  Hicks 
thought  that  offer  was  not  equal  to  the 
value  of  it.  I  have,  besides,  had  the 
honour  of  supplying  the  Imperial  Gas 
Company  with  a  number  of  apparatus; 
the  Phcenix,  and  numerous  others,  at 
Brighton,  at  Grantham,  at  Woolwich  ; 
also  that  at  Stroud,  which  was  used  for 
cooking  a  public  dinner,  alluded  to  in 
your  Magazine,  No.  536.  So  that  suffi- 
cient publicity  has  been  given  to  have 
opened  the  way  for  any  one  to  dispute  the 
originality  of  the  invention,  could  this  be 
done ;  but  no  one  has  ever  even  hinted  at 
such  a  thing. 

There  is  another  circumstance  which 
tends  to  prove  that  the  apparatus  spoken 
of  by  Mr.  Barlow  is  Hicks's  patent.  In 
the  extract  from  the  New  York  American, 
your  readers  will  perceive  that  the  appa- 
ratus there  described  agrees  almost  ver- 
batim with  Mr.  Loudon's  description  in 
No.  495,  which  I  have  before  alluded  to. 
Now  it  must  be  very  evident,  from  what 
has  already  appeared  in  your  Magazine, 
that  Mr.  Barlow  in  England  and  Mr. 
Barlow  in  America  are  connected,  and 
therefore  we  may  conclude  that  the  ap- 
paratus used  by  the  one  is  the  apparatus 
used  by  the  other.  I  have  plenty  of 
other  evidence  to  prove  this  if  required, 
but  this  must  be  self-evident. 

As  to  Mr.  Mallett,  I  shall  leave  him 
in  the  hands  of  Mr.  Loudon  and  your 
able  correspondent  Mr.  Rutter,  from  whom 
I  think  he  has  received  sufficient  hard 
knocks.  I  would,  however,  just  remark, 
that  Mr.  Malletl's  communication  was 
made  more  than  two  years  after  the 
patent  was  sealed ;  and,  it  is  more  than 
probable,  that  the  patentee  and  myself 
commenced  our  experiments  long  before 
Mr.  Mallett  ever  thought  any  thing 
about  it. 

I  would  just  hint  to  Mr.  Rutter  that, 
in  his  article  on  the  imperfect  combustion 
of  gas  at  a  blue  flame,  I  think  he  should 
have  stated  the  quantity  of  gas  consumed 
in  each  experiment  with  the  thermometer, 
for  J  do  not  consider  that  there  is  an  im- 
perfect combustion  at  a  blue  flame,  but 
that  it  arises  from  the  absorption  of 
caloric  at  that  point  where  it  is  in  more 
immediate  contact  with  the  metal,  which 
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is  again  given  out  by  radiation,  and  tbe 
combustion  is,  nevertheless,  perfect.  I 
would  suggest,  that  the  more  efficacious 
way  of  performing  the  experiment  would 
have  been  to  place  a  vessel  containing 
some  fluid  as  water,  oil,  or  mercury,  over 
the  flame,  and  then  to  have  noted  the 
points  of  temperature  that  it  was  brought 
to  by  a  given  quantity  of  gas  burnt  at 
different  heights.  Had  Mr.  Ratter  tried 
it  this  way,  I  think  he  would  have  found 
no  want  of  economy,  but  otherwise. 

It  may  be  urged  that  Mr.  Hicks  should 
have  made  this  communication,  but  as 
he  is  out  of  town  he  cannot  at  present 
correspond  With  you  on  the  subject ;  and 
though  I  should  have  been  pleased  to 
have  had  Mr.  Hicks's  signature  added  to 
this,  as  a  confirmation  of  my  statements, 
yet  it  is  not  at  all  necessary  or  required, 
for  as  I  hold  the  right  of  manufacture 
lor  certain  considerations  and  on  certain 
conditions,  which  I  do  not  consider  I  am 
it  all  required  here  to  make  public,  I  am 
the  person  that  is  most  affected  by  these 
piratical  impositions.  1  may  add,  that 
in  case  of  any  legal  proceedings,  my 
opponents  will  find  I  have  quite  sufficient 
power  to  do  myself  justice,  though  I  must 
«ay  that  it  is  very  hard  there  are  persons 
who  would  drive  ine  to  such  steps. 

I  am,  Sir, 
Yours  respectfully, 

J.  T.  Beale. 

II.  Churcblant,  Whiteckspel, 
S«pt.  44,  1835. 

FRINCIPLB8  OF  RAILWAY  LOCOMOTION. 

Sir,— The  writers  on  dynamics  have 
demonstrated,  that  the  force  just  neces- 
sary to  prevent  a  heavy  body  from  roll- 
ing down  a  smooth  inclined  plane  (ab- 

ah 

stracting  friction)  is  ~,  where  a  is  the 

weight  of  the  body,  h  the  height  of  the 
plane,  and  h  its  length.  Tbis  theorem 
ia  universally  true,  whether  as  respects 
our  earth  or  any  other  of  the  celestial 
bodies.  But  in  determining  the  space, 
time,  velocity,  &c,  in  and  with  which 
a  body  moves  down  an  inclined  plane, 
or  when  projected  up  a  plane,  it  has 
hitherto  been  found  absolutely  necessary 
first  to  ascertain  experimentally  the 
value  of  the  symbol  g,  which  means  the 
measure  of  the  force  of  gravity  or  the 
velocity  a  body  has  acquired  at  the  end 
of  the  first  second,  the  motions  com- 


mencing from  a  state  of  rest,  and  the 
direction  being  in  a  vertical  line ;  and 
from  thousands  of  experiments,  the 
value  of  g  in  our  latitude  has  been  found 
to  be  32  \  feet.  I  observe,  however,  in 
No.  618,  your  scientific  correspondent, 
Mr.  Herapath,  has  attempted,  without 
the  aid  of  g,  to  give  us  some  very  im- 
portant formulae  on  the  principles  of 
railway  locomotion ;  I  say  important,  if 
they  shall  turn  out  to  be  true;  but  on 
this  point  I  must  confess  that  I  have 
some  misgivings. 

Mr.  Herapath  says, "  that  he  has  deter- 
mined three  rules  as  simple  and  correct  as 
he  believes  it  is  possible  in  the  present 
state  of  our  knowledge  to  make  them.*1 
Then  follow  the  three  formulae  (see 
p.  182,  col.  2,  and  183,  col.  1.)  Mr.  H., 
himself,  however,  seems  a  little  puzzled 

30 

at  the  result  of  the  expression     ,  _A_ 


which  represents  the  speed  in  miles  per 
hour  when  the  load  is  moving  up  or 
down  the  plane.  For,  as  he  truly  ob- 
serves, "  we  can  hardly  apply  this  for- 
mulae to  descents  unless  they  be  very 
small ;  for  if  the  descent  was  22  feet  per 
mile,  it  would  make  the  velocity  appear 
to  be  infinite,"  &c.  No  doubt  the  for- 
mula produces  such  a  result ;  and  it  is 
rather  surprising  that  when  Mr.  H. 
found  this  was  the  result,  he  did  not 
take  it  as  a  warning  that  there  might 

Eeradventure  be  something  wrong  in 
is  formula.  An  infinite  velocity  is  no 
joke,  and,  perhaps,  might  be  attended 
with  some  danger.  Let  us  assume 
h  =  21 J  feet  (and  on  this  supposition 
gravity  will  not  do  all  the  work) ;  the 
velocity  iu  this  case  will  be  1,290  miles 
per  hour  (quick  enough,  no  doubt,  for 
any  ordinary  purpose).  Again,  by  as- 
suming h  zz  22$,  the  velocity  will  turn 
out  to  be  negative  at  the  rate  of 
1 ,320  miles  per  hour.  A  negative  speed, 
although  perfectly  understood  by  alge- 
braists, may  to  some  of  your  readers, 
who  do  not  rank  as  such,  require  some 
kind  of  explanation.  For  their  benefit, 
here  it  is.  The  carriage  and  load,  in- 
stead of  moving  down  the  plane,  as 
might  be  expected  (as  gravity  in  this 
case  does  something  more  than  the  whole 
work),  will,  to  the  utter  surprise  of 
every  one,  roll  up  the  plane  at  the  rate 
of  1,320  miles  per  hour  I 
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Perhaps,  however,  Mr.  II.  meant  that 
when  h  is  greater  than  22,  the  formula 

30 

assumes  the  form  Bul  uPon 

22 

trial,  this  change  will  not  much  mend 
the  matter.  I  am  afraid  the  formula 
will  not  he  exactly  true,  except  in  the 
case  when  h  =  o.  Mr.  H.,  it  is  true, 
may  say  that  the  resistance  of  the  air 
will  prevent  any  thing  like  a  velocity  of 

I,  290  miles  per  hour.  No  doubt,  if  we 
hat!  30  square  feet  of  opposing  surface, 
and  when  the  resistance  of  the  air  ap- 
proaches "  nearly  to  344  horses'  power," 
it  would  certainly  be  a  very  great  check 
upon  the  velocity.  Again,  Mr.  H.  may 
state  that  be  has  premised  that  the  value 
of  h  must  be  very  small ;  I  know  he  has 
said  so,  but  in  answer  to  this  I  beg  to 
stare,  that  he  has  not  given  the  greatest 
limit  of  A,  so  that  we  may  know  when 
his  formula  presents  a  true  or  a  false  re- 
sult. With  re-pect  to  his  formula  as  it 
regards  ascending  plaiiC3,  although  it 
does  not  present  such  seeming  absurdi- 
ties, still,  being  derived  from  the  same 
suspicious  source,  no  faith  can  be  placed 
in  its  accuracy. 

1  am  well  aware,  Mr.  Editor,  that  Mr. 

II.  is  considered  by  many  to  be  bo'.h  a 
mathematician  and  a  philosopher  of  the 
first  order ;  I  well  recollect  the  chal- 
lenge he  gave  to  the  Royal  Society  on 
some  physical  questions,  backed  by  a 
wager  of  1,000/.;  still,  notwithstand- 
ing all  this,  1  maintain  that  his  algebrai- 
cal formu'ae  on  railway  locomotion  are 
not  founded  upon  truc'principle^. 

I  am,  Sir,  yours,  &c. 

Iver  Maciver. 

June  20,  1835. 

P.  S. — 1  am  much  obliged  to  Kin- 
cUven  for  the  correction  he  has  made 
i  1  ray  last  article ;  the  only  recompense 
1  promise  him  will  be,  if  he  should  ever 
fill  into  a  like  mistake,  1  shall  endea- 
vour to  set  him  right. — I.  M. 

NOTES  AND  NOTICES. 

Bamboo  Cane.— A  slip  of  Bamboo  cane,  12  inches 
high,  was  planted  on  the  1st  April,  1833.  in  a  gar- 
den  at  Hieres,  in  the  Var,  and  bas  thrown  nut 
several  shoots  of  from  20  to  20  feet  high.  The 
ground  has  been  constantly  irrigated  during  the 
hot  reason ;  but  the  degree  of  cold  it  is  able  to  bear 
has  not  been  ascertained,  since  the  late  winters 
hare  been  very  mild.  One  of  the  shoots,  which 
appeared  above  the  ground  on  the  3d  September, 


NOTICES. 

1833,  bad,  on  the  Oth  October  last,  reached  the 
height  of  23  feet.  Its  circumference  at  the  base 
was  nine  inches,  and  at  about  six  feet  from  the 
ground,  seven  inches.  If  it  can  be  reconciled  to 
this  climate,  it  will  become  of  great  utility,  from 
the  rapidity  of  its  growth.  It  is  propagated  by 
shoots,  which  at  the  end  of  five  or  six  months  may 
be  separated  from  the  mother  root;  and  it  may  also 
be  multiplied  by  cuttings.— Pari*  Adpertitcr. 

New  Comet  - The  journal  of  the  Two  Sicilies,  of 
June  10,  states  that  St.  Bngalowski,  director  of 
the  Royal  Obseivatory  at  Breslaw,  discovered  a 
new  telescopic  comet  on  the  20th  April,  in  the  con* 
stcllation  Patera;  to  which,  if  still  visible,  the  at- 
tention of  other  astronomers  Is  directed. 

Drowning  a  Fish.— The  ravenous  nature  and 
great  strength  of  the  shark  are  well  known,  vet  the 
divers  in  the  East  Indian  pearl-fisheries  think  little 
of  enteting  the  lists  against  biin,  armed  with  a 
strong  piece  of  wood  sharpened  at  both  ends. 
Awaiting  the  opening  of  his  enormous  mouth,  they 
thrust  in  their  arm,  holding  the  wood  perpendicu- 
larly, and  his  mouth  being  thus  kept  extended,  he 
drowns. 

During  some  recent  repairs  at  the  theatre  of 
Valenciennes,  the  following  extraordinary  disco- 
very was  mini  : — A  eannon-batl  thrown  from  the 
imperial  hatteries  during  t  he  siege  in  1703,  fell  upon 
the  roof  of  the  theatre,  and  lodged  in  the  ceiling 
of  the  auilience  part  of  the  building,  where  it  was 
sustained  by  two  laths !  Thus  for  42  years  has  this 
in, is-  of  iron  remained  suspended,  like  the  sword  of 
Dnmocles,  over  the  frequenters  of  the  pit,  ready  to 
fall  upon  their  heads,  had  any  accident  deprived  it 
of  its  frail  support. 

It  is  only  a  common  thing  with  the  Cod  fish  to 
lay  about  nine  millions  of  eggs  In  the  season  :  there 
is  an  insect,  however  (mutilis),  not  a  thousandth 
part  the  size  of  the  cod,  which  lays  about  80,000 
egirs  in  the  twenty-lour  hours!  So  much  for  the 
oviparous  animals  ;  but  what  is  the  average  of  their 
produce,  compared  with  the  number  of  the  medusa, 
a  ^enus  of  zmiphytrs  which  inhabit  the  Greenland 
seas?  Mr.  Scoreshy  tells  us  that  the  number  of 
these  animals  which  are  found  upon  two  squar* 
miles  of  the  surface  of  the  sea,  in  the  arelic  regions, 
is  so  gicat,  that  it  would  occupy  80,000  dexterous 
persons  for  the  0,000  years  since  the  creation,  merely 
to  count  them ! 

The  AVw?  York  American  contain*  an  abstract  of 
the  Annual  Report  of  the  American  Temperance 
Society,  by  which  it  appears  there  are  State  Temper- 
ance Societies  in  every  State  but  one;  that  there  are 
8,000  local  societies ;  and  that  1 ,200  American  vessels 
aie  now  navigating  the  ocean  without  the  use  of 
alcohol. 

Communications  received  from  Mr.  Davy  — 
L.  L.  N.— A  Poor  Inventor— C— Mr.  Batchelor— 
-Dr.  Morris-Mr.  Nichols. 

The  Supplement  to  the  last  volume,  containing 
title,  index.  Sec.  and  portrait  of  Charles  Vignoles, 
E«q.,  C.  E..  is  just  published,  price  0d.  Also,  the 
volume  complete,  in  boards,  price  9*.  Ikf . 

CG*  Patents  taken  out  with  economy  and  de- 
spatch ;  Specifications  prepared  or  revised  ;  Ca- 
veats entered ;  and  generally  every  Branch  of 
Patent  Business  promptly  transacted.  Drawings 
of  Machinery  also  executed  by  skilful  assistants, 
on  the  shortest  notice. 
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WALL'S  PENDULUM  tlGHTS  FOR  SHIP-GUNS. 


DESCRIPTION  OP  PENDULUM  SIGHTS  POR 
SHIP-GUNS,  INVENTED  BY  LI  BUTENANT 
ROBERT  WALL,  ROYAL  NAVY. 

These  sighjs  have  been  invented  to 
secure  thui  object  so  much  desired  in 
naval  gunnery,  namely,  n  horizontal 
firing"  by  the' use  of  which  .the  captain 
of  each  gun  is  enabled  lo  ascertain  its 
elevation  or  depression,  by  lb  e  same  glance 
with  which  he  observes  the  horizontal 
angle  to  which  it  has  been  trained. 

*•  It  frequently  happens,"  says  Sir 
Howard  Douglass,  in  his  4  Treatise  on 
Naval  Gunnery,'  "  that  ordnance  cannot 
be  accurately  pointed  hy  sight,  particu- 
larly in  general  actions*,  on  account  of 
the  smoke  in  which  the  hulls  of  the  con- 
tending vessels  are  usually  enveloped. 
In  such  cases,  therefore,  it  is  necessary 
to  report  to  some  expedient,  by  which 
each  piece  of  ordnance  may  be  readily 
laid  and  correctly  fixed  in  a  horizontal 
direction,  whatever  be  the  position. 

•  **«■» 

"  In  close  action  and  in  moderate 
weather,  or  in  engaging  to  leeward,  the 
enemy's  hull  is  commonly  so  concealed  in 
the  smoke  of  both  parties  as  to  be  invisi- 
ble, excepting,  perhaps,  by  the  flashes 
of  his  guns;  yet  bis  position  may  be 
frequently  ascertained  by  his  mast  being 
discernible  above  the  rising  smoke,  when 
neither  the  hull,  the  horizon,  nor  the 
surface  of  the  water  can  be  seen,  and, 
consequently,  where  there  is  no  guide  to 
point  out  the  precious  moment  for  firing 
with  any  certainty  of  effect,  the  direction 
of  the  discharge  with  respect  to  line  may 
frequently  be  well  regulated  by  sight 
when  the  elevation  cannot :  hence  it  i$ 
of  vast  importance  to  be  able  to  ascertain 
the  precise  moment  when  the  ordnance  be- 
comes horizontal,  by  attaching  some  sim- 
ple expedient  to  each  piece. 

*  »      *      *  # 

*'  The  motion  of  a  large  ship  in  good 
engaging  weather,  is  so  easy  and  slow, 
that  any  thing  of  a  pendulous  nature 
fitted  will  act  with  considerable  accuracy. 
Witness  the  marine  barometer." 

As  it  is  manifest,  the  "pendulum  sights*' 
will  point  out  with  the  utmost  precision 
the  moment  when  the  line  of  metal  of 
the  ordnance  becomes  parallel  to  the 
plane  of  the  horizon,  the  inventor  does 
not  consider  it  necessary  to  add  a  single 
word  to  the  testimony  of  the  accomplished 
artillerist  in  favour  of  such  an  invention, 


from  whose  admirable  work  on  *•  Naval 
Gunnery  "  the  above  extracts  are  taken. 

The  following  is  a  description  of  the 
several  parts  of  the  "  pendulum  sights," 
as  shown  in  the  prefixed  engravings. 

The  sides  A  A  A  A  are  formed  of  brass 
plates,  quarter  of  an  inch  thick  ;  between 
the  centres  PP,  swing  on  each  side  a 
pendulum  BE  on  the  axis  II,  which  is 
common  to  both;  the  pendulums  are 
connected  at  the  bottom  of  the  bar  B  2, 
fig.  2,  From  the  middle  of  the  axis  pro- 
jects a  kind  of  crank  F,  which  necessarily 
partakes  of  and  indicates  the  motion  of 
the  pendulum.  The  frame  is  firmly 
screwed  to  a  block  of  wood  placed  just 
before  the  lock,  and  accurately  adjusted, 
so  that  the  line  from  the  centre  of  the 
arch  to  the  axis  should  be  exactly  per- 
pendicular to  the  line  of  metal.  In  the 
front  part  of  the  frame  G  are  placed,  ver- 
tically, intersecting  wires  contained  in  a 
graduated  slide,  moveable  according  to 
the  degree  of  elevation  or  depression  re- 
quired. It  is,  therefore,  plain  when  the 
transverse  bar  or  wire  of  the  crank 
coincides  with  the  point  of  intersection, 
the  line  of  metal  must  be  exactly  parallel 
lo  the  plane  of  the  horizon,  when  the 
slide  is  at  zero.  But  when  it  is  above  or 
below  it,  the  difference  is  still  indicated 
by  the  coincidence ;  the  degrees  of  ele- 
vation or  depression  will  also  be  pointed 
out  hy  the  small  hands  NN,  attached  to 
the  lower  parts  of  the  pendulums,  which 
projecting  through  the  sides  in  the  spaces 
CC,  pass  over  the  graduated  arch  DD 
on  each  side. 

In  order  to  determine  the  position  of 
the  gun,  with  respect  to  its  carriage,  it 
would  be  advisable  to  have  a  line  drawn 
through  the  centre  of  the  end  of  eacli 
trunnion,  and  a  graduated  arch  in  black 
and  while,  painted  on  the  cheeks  of  the 
carriage. 

Robert  Wall, Lieut.  R.N. 

London,  March  1,  1835. 

the  English  or  the  patent  law 

AMENDMENT  ACT. 

The  Editor  of  the  Mechanics'  Maga- 
zine has  shown  very  clearly  the  want  of 
common  sense  and  justice  in  this  Act; 
be  it  the  humbler  task  of  the  present 
writer  to  "  show  up"  the  remarkable 
ignorance  which  it  displays  of  the  com- 
monest rules  of  grammar  and  com- 
position. 

Digitized  by  Goo 


LAW  AMEI 


ACT. 


19 


It  is  first  enacted,  that  "  any  person 
who,  as  grantee,  assignee,  or  otherwise, 
hath  obtained,  or  shall  hereafter  obtain, 
Letters  Patent  for  the  sole  making,"  &c. 

No  one  can  obtain  Letters  Patent  for 
an  invention  except  the  inventor  him- 
self; to  speak,  therefore,  of  the  assignee 
or  any  one  else  having  obtained  or  ob- 
taining, is  nonsense. 

The  "  said  grantee  or  assignee"  may, 
with  the  leave  of  the  Attorney-General, 
ecc,  "  enter  a  disclaimer  of  any  part  of 
either  the  title  of  the  invention  or  of  the 
specification,  stating  the  reason  for  such 
disclaimer:  or  may,  with  such  leave  as 
aforesaid,  enter  a  memorandum  of  any 
alteration  in  the  said  title  or  specifica- 
tion," &c. 

If  a  reason  he  necessary  in  the  case  of 
a  simple  disclaimer,  much  more  must  it 
be  necessary  in  that  of  an  alteration,  and, 
no  doubt,  it  was  intended  to  require  a 
sufficient  reason  in  both  cases;  but  so 
slovenly  is  the  collocation  of  the  clause, 
that  by  the  letter  of  it  you  are  only  re- 
quired to  assign  a  reason  when  you  dis- 
claim, and  may  alter  without  assigning 
any  reason  whatever ! 

'»  Any  person"  is  to  be  at  liberty  "  to 
enter  a  caveat  against  such  disclaimer  or 
alteration,"  and  "  the  party  entering  the 
same  is  to  have  a  right  to  have  notice  of 
the  application  being  heard." 

u  A  right  to  have  notice!''  There  re- 
quired no  voice  from  St.  Stephen's  to  tell 
as  that  every  one  likely  to  be  affected  by 
the  disclaimer  or  alteration  has,  of  course, 
a  right  to  notice  of  it,  and  to  be  heard 
against  it ;  a  right  which  is  founded  in 
something  still  better  than  the  Act  of 
Parliament,  and  existing  independently 
of  it,  namely,  coinmou  justice.  The 
thing  that  was  wanted  here  was  not  a  de- 
claration of  the  right,  but  a  provision  of 
means  to  enforce  it.  The  person  with 
whom  the  caveat  is  to  be  lodged  should 
have  been  required  to  give  the  notices 
and  that  under  a  heavy  penalty,  too,  for  a 
direction  of  this  kind  without  a  penally 
for  non-observance,  is  worth  nothing — 
like  a  hammer  without  a  handle. 

Observe,  farther,  the  sort  of  notice 
which  is  to  be  given.  It  is  to  be  merely 
a  u  notice  of  the  application  being 
heard."  No  length  of  time  fixed  for  the 
notice ;  no  time  and  place  for  the  hearing 
required  to  be  specified ;  and  no  pro- 
vision, that  when  a  person  has  received 
notice  he  shall  be  entitled  to  be 


heard  in  opposition  to  the  application. 
Indeed,  taking  the  clause  literally,  there 
could  be  no  forewarning  in  the  case,  for 
it  is  "  a  notice  of  the  application  being 
heard"  that  is  to  be  given  f.and  not  a  po- 
tice  that  at  some  future  specified  lime  the 
application  will  be  heard. 

It  is  provided  also,  that  it  shall  be 
lawful  for  the  Attorney-General,  or  Soli- 
citor-General, or  Lord  Advocate,  before 
granting  such  fiat,  to  require  the  party 
applying  for  the  same  to  advertise  his  dis* 
claimer  or  alteration  in  such  manner  as 
to  such  Attorney- General,  &c,  shall 
seem  right;  and  shall,  if  he  so  require 
6uch  advertisement,  certify  in  his  fiat 
that  the  same  has  been  duly  made." 

How  are  we  to  construe  the  last  shall 
in  this  clause  ?  Is  it  to  be  thus :— "  Pro- 
vided also  that  shall,  if  he  so  require  such 
advertisement,"  &c.  Or  thus: — "  Pro- 
vided also,  that  it  shall  be  lawful  for  the 
Attorney-General,  or  Solicitor-General, or 
Lord  Advocate,  shall,  if  he  so  require 
such  advertisement,''  &c.  We  recom- 
mend this  clause  as  a  suitable  exercise 
in  syntax  for  some  of  the  very  Infant 
Schools. 

A  patentee  or  his  assigns  is,  in  the  case 
of  a  prior  claimant  to  an  invention  start- 
ing up,  to  he  entitled  "  to  petition  his 
Majesty  in  Council  to  confirm''  his  origi- 
nal u  Letters  Patent,  or  grant  new  Let* 
ters  Patent,"  &,c,,  and  the  Judicial  Com* 
tnittee  are  authorised  to  report  their 
opinion,  "  that  the  prayer  of  such  peti- 
tion ought  to  be  complied  with."  No 
"  such  petition"  is,  however,  previously 
mentioned.  The  word  petition  is,  in- 
deed, used  before,  but  as  a  verb,  not  a 
substantive.  To  present  a  petition  would 
have  been  the  proper  phrase  iu  the  first 
instance. 

It  is  "  farther  enacted,  that  if  any  per- 
sou  who  now  hath,  or  shall  hereafter  ob- 
tain any  Letters  Patent,  as  aforesaid, 
shall  advertise  in  the  London  Gazette 
three  times,  and  in  three  London  papers, 
and  three  times  in  some  country  paper 
published  in  the  town  where,  or  near  to 
which,  he  carried  on  any  manufacture  of 
any  thing  made  according  to  his  specific 
cation,  or  near  to,  or  in,  which  he  resides, 
&c,  that  he  intends  to  apply  to  his  Ma* 
jesty  in  Council  for  a  prolongation,"  &c. 
Past  and  present  again  jumbled  to* 
gether  in  glorious  confusion. 

"  And  if  his  Majesty  shall  refer  the 
consideration  of  such  petition  to  the  Ju- 

c  2 
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dicial  Coramiltee  of  the  Privy  Council, 
and  notice  shall  first  be  by  him  given  to 
any  person  or  persons  who  shall  have 
entered  such  caveats/'  &c. 

By  him  !  That  is  to  say,  by  his  Ma. 
jbsty!!!  This  may,  without  punning, 
be  fairly  called  the  crowning  grace  of 
all. 

Whoever  was  the  frainer  of  this  Act — 
whether  the  great  "  Schoulmaster"  him- 
self, as  his  own  speeches  would  lead  one 
to  infer— or  the  Mr.  Earle  whose  claims 
to  its  paternity  are  noticed  in  the  Mecha- 
nics' Magazine,  No.  632— or  the  ego- 
tistical Attorney  who,  unmindful  of 
the  superior  pretensions  of  his  "  friend 
Brougham,"  goes  about  the  town  calling 
it  <k  My  Bill" — there  is  probably  no  one 
of  literary  rank  above  that  of  a  hedge- 
school  secoud-rur/  boy  who  will  envy 
any  of  the  claimants  the  honour  of  its 
composition.  Tbe  blunders  here  noticed 
are  only  a  few  of  the  more  glaring; 
the  whole  Act,  from  beginning  to  end,  is 
an  offence  against  good,  if  not  Parlia- 
mentary, language.  Some  of  the  blun- 
ders pointed  out  reach  beyond  the  gram- 
mar of  the  Act  to  its  very  essence,  such 
as  that  regarding  the  notice  required  to 
be  made  by  his  Majesty,  which  will,  in 
all  probability,  prove  fatal  to  the  entire 
provision  for  prolonging  the  term  of  pa- 
tents; and  all  are  of  a  most  inexcusable 
description.  Haste  may,  perhaps,  be 
pleaded;  but  what  occasion  was  therefor 
haste  ?  The  Act  was  not  called  for  either 
by  the  general  body  of  inventors,  or  by 
any  considerable  section  of  them  ;  it  was 
thrust  upon  them  without  counsel  with, 
and  (apparently)  without  any  care  for, 
them.  Some  two  "or  three  holders  of  pa- 
tents may  perhaps,  for  private  ends  of 
their  own,  have  been  stirring  in  the  mat- 
ter, but  there  was  nobodv  pressiug  whose 
motives  for  pressing  would  bear  the  light. 
Not  a  single  petition  in  favour  of  the  Act 
was  presented  to  either  House ;  and 
though  it  is  equally  true  that  there  was 
no  petition  against  it,  this  is  by  no  means 
equally  surprising — for  certainly  there 
were  many  more  than  the  Editor  of  the 
Mechanics*  Magazine  who  took  it  for 
granted  that  an  Act  so  bad  in  substance, 
and  so  mis-shapen  in  point  of  form,  would 
never  be  suffered  by  a  reformed  Parlia- 
ment to  pass  into  a  law. 

Juridicus. 

CrayVIno.«q«are,  Sept.  25, 1835. 
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ON  RAILWAYS.  BY  JOHN  HERAPATB,  ESQ. 

NO.  SIX. 

■ 

The  Greenwich  Railway. 

i  Never,  perhaps,  had  any  concern  so 
many  and  so  implacable  enemies  as  this. 

Whether  it  arises  from  anger  at  having 
allowed  it  to  slip  so  easily  through  Par- 
liament, or  from  the  prospect  of  its  be- 
ing one  of  the  most  profitable  railways 
out  of  London,  I  am  unable  to  deter- 
mine ;  but  certain  it  is,  that  the  more  its 
merits  are  developed,  the  more  inveterate 
becomes  their  hostility  towards  it.  For 
my  part,  I  care  not  whether  the  Green- 
wich Railway  prospers  or  fails,  but  I 
cannot  help  being  amused  at  the  Lilli- 
put  rage  its  enemies  betray  at  the  rapid 
advances  it  makes  in  public  opinion. 
They  remind  me  of  the  nock  of  Tomtits, 
which  being  offended  at  the  lofty  port  of 
the  Andes,  resolved  to  kick  them  down. 

In  the  brief  observations  1  have  made 
on  this  railway  in  my  2d  and  10th  Num- 
bers, there  are  one  or  two  matters  which, 
in  justice  to  the  engineer,  I  now  wish  to 
correct  and  supply.  Presuming  the  line 
would  be  constructed  in  the  way  in  . 
which  lailways  usually  are,  I  have  in  my 
2d  Number  remarked,  that  a  railway 
only  four  miles  long  could  effect  little  in 
the  way  of  speed,  and  would,  at  the  same 
time,  wear  and  tear  itself  and  the  en- 
gines disproportionahly  great.  These 
objections  have,  in  a  great  measure,  been 
removed  by  the  engineer  having  adopted 
the  principles  of  elevating  the  termini 
recommended  in  my  5th  Number,  p.  235, 
not,  indeed,  at  my  suggestion,  but  at  his 
own ;  for  his  plan  was  prior  to  the  pub- 
lication of  my  article.  From  the  con- 
struction of  the  line,  if  the  engines  do 
barely  the  work  of  the  road,  gravity 
alone  will  give  a  velocity  of  15  or  16 
miles  an  hour  in  starting  from  Joiner- 
street  ;  and  there  might  easily  be  added 
5  or  6  more  by  a  proper  management  of 
the  bridge  terminus.  Again,  in  return- 
ing from  Deptford,  Colonel  Landmann 
has  so  planned  his  line,  that,  under  the 
circumstance  of  the  engine  merely  ba- 
lancing the  friction,  gravity  would  fur- 
nish a  velocity  of a^out24  miles  an  hour. 
It  is  hence  obvious,  that  every  circum- 
stance has  been  taken  advantage  of  to 
reduce  the  wear  and  tear  and  ensure  a 
maximum  speed. 

As  to  the  line  beyond  Deptford,  I  ap- 
prehend the  levels  of  it  are  not  yet  fixed 
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on,  but  necessarily  kept  in  abeyance 
until  another  object  is  settled. 

A  plan,  I  understand,  is  likewise \o  be 
adopted  in  travelling  on  the  Greenwich 
line,  which  will  contribute  still  farther  to 
obviate  any  objections  to  interruptions 
on  so  short  a  line.    In  the  Manchester 
and  Liverpool  Railway,  passengers  going 
only  to  Newton,  Warrington,  or  other 
intermediate  places,  mix  indiscriminately 
with  those  going  right  through ;  but 
here  they  intend  to  have  separate  car- 
riages, arranged  in  the  inverted  orde  r  of 
the  places  they  are  g»  ing  to.  Pulling 
up  to  set  down  nil],  therefore,  be  merely 
partial.    "  This  may  do  very  well  for 
setting  down,"  observed  a  gentleman  to 
me,  "  but  how  will  they  manage  in  tak- 
ing up  on  the  road  ?"  J  have  not  heard 
of  any  particular  contrivance  intended  to 
be  followed,  but  it  is  clear  there  is  very 
little  more  difficulty  in  the  one  than  in 
the  other.    If  the  carriages  are  ready 
loaded,  they  may  for  short  distances  he 
propelled  before  the  engine  in  the  order 
of  the  places,  without  the  train  actually 
pulling  up.  Many  simple  methods  may, 
indeed,  be  contrived  to  prevent,  in  taking 
up,  the  train's  actually  stopping.  But, 
assuming  the  train  must  stop  for  taking 
ou  fresh  carriages,  if  we  consider  that 
stage-coachfs  very  often  change  horses 
in  40  seconds,  15  to  30  seconds  will  sure- 
ly be  enough  to  hitch  on  a  train  already 
loaded. 

Rent  of  the  Arches. 

I  am  sorry  to  find  that  I  have  been  so 
unfortunate  in  mv  statement  of  the  pro- 
fits to  be  derived  from  the  rental  of  the 
arches,  as  to  be  misunderstood  again 
and  again  by  so  acute  an  individual  as 
the  Editor  of  this  Journal.  Nothing 
more  is  wanting  to  convince  me  that 
my  mode  of  expression,  to  say  the  least 
©fit,  is  obscure  and  faulty.    I  shall, 
therefore,   now  endeavour   to  make 
myself  better  understood.   It  was  stated 
that  there  were  reckoned  to  be  about 
1,000  arches,  which  were  computed 
to  let  at  301  per  annum  each;  but 
in  order  to  keep  within  the  mark,  I 
took  900,  and  allowed  them  at  20/  each, 
thus  reducing  the  rental  from  30,000/.  to 
18,000/.    This  I  again  afterwards  re- 
duced to  16,000/.,  thus  leaving  a  rental 
of  14,000/ ,  out  of  which  I  thought  my 
readers  would  see  that  an  interest  for 
any  capital  needed  for  fitting  up  those 
houses  might  be  found.    I  will  not,  how- 
ever, rest  on  this  vague  sketch,  but  go 


a  little  more  into  the  details.   It  will  be 
observed,  that  I  have  taken  credit  for 
ltJ ,000/.  per  annum,  the  interest  of  the 
railway  capital  at  4  per  cent.,  that  is* 
supposing 900  houses  about  )//.  155.  6</. 
per  house.    Now,  from  what  I  have 
seen  of  the  two  private  houses,  I  do  not 
think  it  would  take  100/.  per  bouse,  one 
with  the  other,  to  complete  them,  there 
being.already  the  chief  walls,  roof,  upper 
ceilings  unplastered,  and  main  drains 
finished  ;  and  I  think  the  houses  would 
then  honestly  average  25/.  rent  per 
house,  that  i«,  51.  less  than  others  ex- 
pect.   Consequently,  there  is  25/. — 17/. 
15$.  6rf.=7Z-  4s.  6d  per  cent,  per  annum 
for  the  remaining  outlay.    I  hope  this 
cannot  be  called  overrating.  However, 
I  confess  it  is  the  Company  alone  that 
ever  can  and  will  make  the  outlay  ;  they 
have  a  stake  and  stimulus  which  no 
other  party  can  have.    It  would  to  them 
be  not  7  but  25  per  cent,  return. 

Elevating  the  Footpath. 

J  must  here  not  omit  to  plead  iu  some 
measure  guilty  to  the  objection  raised 
by  two  fair  critics  to  my  plan  of  elevat- 
ing the  footway  to  about  a  level  with  the 
railway.   One  of  these  ladies,  in  a  letter 
from  Bath,  filled  with  the  most  good- 
humoured  and  pertinent  observations, 
very  naturally  asks,  "  what  would  be- 
come of  the  errcA-shopkecpeis  if  the 
path  was  raised  above  their  heads  ?" 
Led  away  by   the  loveliness  of  the 
prospect  from  the  railway,  as  gentlemen 
frequently  are  by  the  loveliness  of  other 
objects,  I  admit' to  my  arch  critic  that  I 
had  considered  the  question  a  little  too 
much  in  the  abstract.    However,  it  is 
to  be  observed,  that  the  extremes  near 
London,  Deptford,  and  Greenwich,  will 
generally  be  occupied  for  shops,  offices, 
and  places  of  business,  and  the  middle 
of  the  line  for  private  houses,  to  which 
it  will  be  of  little  consequence  whether  the 
promenaders  go  above  or  beneath  them. 
For  many  obvious  reasons,  therefore, 
this  would  tend  rather  to  increase  than 
diminieh  the  revenue  I  have  computed. 

Principles  of  Railway  Transit. 
Although  it  is  contrary  to  my  general 
principles  to  reply  to  observations  made 
anonymously,  or  under  a  fictitious  sig- 
nature, yet,  as  a  correspondent,  Iver 
M'lver,  seems  in  a  friendly  spirit  to 
require  explanation.  I  shall  add  an  ob- 
servation or  two  for  that  purpose.  If 
this  gentleman  will  attentively  read  what 
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I  have  written,  he  will  find,  that  the 
theorems  are  based  on  the  principle,  that 
the  opposing  forces — namely,  gravity 
and  friction  on  one  side  and  steam  power 
on  the  other— ere  in  equilibrio,  not  one 
in  excess  of  the  other;  and,  conse- 
quently, that  the  acceleration  and  re- 
tardation Iver  JVl'Irer  presumes,  has  here 
ti o  existence.    The  effects  of  changing 
the  velocity,  by  changes  in  the  inclina- 
tion, are  in  the  present  instance  sup- 
posed to  balance  each  other;  and  the 
extra  times  in  getting  up  and  losing  the 
velocity  at  the  termini  are  likewise  neg- 
lected, because  the  conditions  for  their 
determination  Could  not  Well  be  taken 
Into  account  in  the  general  estimates 
of  the  expense  and  time  of  transit, 
lie  will  also  find  that  the  formula? 
are  not  given  as  mathematically,  but 
practically  true,  limited  in  the  appli- 
cation, not  from  any  defect  in  them 
but  from  other  considerations,  to  prac- 
tical ascents,  and  to  such  descents  as 
full  steam  can  be  applied  to  with  a  safe 
Velocity.    That  there  are  other  matters 
to  be  investigated  to  render  the  subject 
complete,  and  which,  had  not  Various 
causes  interposed,  I  should  before  now 
nave  taken  up,  I  admit,  but  the  want  of 
them  does  not  disturb  the  general  accu- 
racy of  the  theorems  I  have  given  as  rules 
of  computation.    My  object  has  been  to 
simplify  the  theory  of  locomotive  transit 
as  much  as  I  could,  and  to  reduce  one 
or  two  points  in  that  theory  to  calculable 
rules,  which  I  apprehend  the  ordinary 
principles  of  science  could  never  have 
compassed.    Whether  I  have  succeeded 
or  not,  experiments  alone  can  deter- 
mine.   I  cannot  say  I  have  any  appre- 
hensions on  the  subject;  but,  instead  of 
discussion,  I  should  be  happy  to  see  an 
extensive  series  of  experiments  under* 
taken.    These  would  do  the  cause  of 
locomotion  a  real  good,  whatever  they 
prove  or  disprove. 

John  IIerapath. 

Kensington,  Oct.  1835. 

* 

ON    FIRE-PROOF    BUILDINGS.       BV  MR. 
CHRISTOPHER  DAVY,  ARCHITECT. 
(In  continuation  from  last  vol.  p.  500.) 

Lord  Stanhope's  method  of  "  double 
underflooring  "  is  very  similar  to  that 
described  in  my  last  communication.  The 
fillets  and  shprt  pieces  of  laths  are  laid 
and  .fixed  precisely  in  the  same  manner, 
hut  the  coat  of  rough  plaistering  is  not 


recommended  to  be  more  than  half  as 
thick,  as  that  applied  in  the  method  of 
tt  single  underflooring,"  because  a  layer 
of  plaister  is,  in  the  present  case,  spread 
upon  the  top,  upon  which  is  bedded 
another  series  of  laths  as  before  ;  a  coat 
of  the  same  kind  of  plaister  is  afterwards 
spread  and  well  trowelled  upon  the  top 
of  the  second  series  of  short  laths  level 
with  the  top  of  the  joists,  and,  it  is  stated, 
that  the  sooner  done  the  better. 

The  following  observations  are  equally 
applicable  to  "  single  and  double  under- 
flooring." 

Common  coarse  lime  and  hair  may  be 
used,  but  it  is  considerably  cheaper,  and 
even  better,  in  all  cases,  to  make  use  of 
hay  instead  of  Aair,  in  order  to  prevent 
the  plaister  from  cracking.  The  hay 
should  be  cut  to  about  three  inches  in 
length,  but  not  shorter.  The  proportions 
of  the  ingredients  are  one  measure  of 
common  rough  sand,  two  measures  of 
slacked  lime,  and  three  measures,  but 
not  less,  of  chopped  hay.  They  are  to 
be  beaten  up  together  in  the  manner  of 
common  mortar.  1 1  is  recommended  that 
the  hay  should  be  well  dragged  and  in- 
termingled with  the  composition;  at  the 
same  time,  it  ought  never  to  be  put  in 
till  the  other  two  ingredients  are  well 
beat  up  together  with  water.  This  rough 
sort  of  plaister  ought  never  to  be  made 
thin  ;  the  "  stiffer  it  is  the  better,"  says 
Lord  S.,  "  provided  it  he  not  too  dry  to 
be  spread  properly  upon  the  laths." 

As  flooring-boards  require,  in  many 
instances,  to  be  laid  soon,  we  may  theu 
adopt  a  different  mode,  no  less  simple 
and  equally  efficacious.  His  lordship 
states,  that  he  had  adopted  it  in  a  very 
extensive  work  with  the  greatest  advan- 
tage. A  fourth  or  fifth  part  of  quick 
lime  in  powder  is  to  be  well  mixed  with 
the  rough  plaister,  which  will  cause  the 
composition  to  dry  with  great  rapidity. 
His  lordship  recommends  as  the  easiest 
method  of  reducing  the  quick  lime  to 
powder,  to  drop  a  small  quantity  of  water 
on  the  lime-stone  a  short  time  before  the 

f>owder  is  intended  to  be  used,  when  the 
ime  will  by  ibis  process  have  acquired 
heat  quite  sufficient  for  the  purpose. 

When  the  rough  plaister-work  between 
the  joists  has  become  thoroughly  dry,  it 
ought  to  be  re-examined  carefully,  in 
order  to  stop  such  cracks  or  flaws  in  the 
work  as  may  have  arisen  from  accident. 
If  any  should  be  discovered,  it  is  recom- 
mended that  a  mortar- wash  or  light  grout- 
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ing  should  be  washed  into  inch  parts 
with  a  plaisterer*s  brush.  The  mortar- 
wash  to  be  prepared  as  follows :— Provide 
about  two  measures  of  quick-lime  and 
one  measure  of  common  sand  ;  amalga- 
mate these  well  with  water;  continue  ibe 
process  till  the  water  grows  thick,  or  to 
the  consistence  of  a  thin  jelly :  this,  when 
used,  will  dry  iu  a  few  minutes. 

Previous  to  the  flooring-hoards  being 
laid,  a  small  quantity  of  very  dry  common 
sand  should  be  strewed  over  the  roujrh 
plaister-work,  always  excepting  the  tops 
of  the  joists.  The  sand  should  he  struck 
smooth  with  a  hollow  rule,  which  ought 
to  be  about  the  length  of  the  distance 
from  joist  to  joist,  and  camber  or  curve 
in  the  centre  about  one-eighth  of  an 
inch.  By  applying  this  rule,  we  cause 
the  sand  to  lay  rather  rounding  in  the 
middle  of  the  interval  between  each  oair 
of  joists ;  the  flooring-boards  may  theu 
be  laid  in  the  usual  manner,  but  particu- 
lar attention  mu6t  be  paid  to  the  rough 
plaister-work,  sand,  &c,  being  perfectly 
dry  before  the  boards  are  laid  ;  for  fear 
of  the  dry  rot,  of  which  however,  there 
is  no  kind  of  danger  when  this  precaution 
is  made  use  of. 

Underflooring  is  also  applied  with  the 
utmost  success  to  wooden  staircases.  It 
is  made  to  follow  the  shape  of  the  steps, 
but  no  sand  is  laid  upon  the  rough  plaister- 
work  in  this  case. 

Extra  Lathing  is  a  term  used  when 
gTeater  security  is  required  for  ceiling- 
joists  or  sloping  (such  as  mansard  or  curb) 
roofs,  and  is  simply  this  :  when  the  laths 
are  ready  to  be  nailed  on,  some  of  the 
above-mentioned  rough  plaister  should  be 
spread  between  these  laths  and  the  joists 
(or  other  timbers),  against  which  these 
laths  are  to  be  nailed  close  to  each  other. 
When  either  of  the  ends  of  any  of  the 
laths  lap  over  other  laths,  it  ought  to  be 
attended  to,  that  these  ends  be  bedded 
sound  in  some  of  the  rough  plaister. 
This  attention  is  equally  necessary  for  the 
second  layer  of  laths  hereafter  mentioned. 
The  first  layer  of  laths  should  be  covered 
with  a  thick  coat  of  rough  plaister  ;  the 
second  layer  of  laths  are  then  to  be 
nailed  on,  each  lath  as  it  is  put  on  being 
well  squeezed  and  bedded  sound  into  the 
soft  rough  plaister.  For  this  reason,  no 
more  of  the  first  coat  ought  to  be  laid  on 
at  a  time,  than  can  be  immediately  fol- 
lowed with  the  second  layer  of  laths. 
The  second  layer  of  laths  ought  to  be 
laid  as  close  to  "each  other  as  possible,  to 


allow  of  a  proper  clench  for  the  rough 

plaister.  The  second  layer  may  be  then 
plaistered  over  with  a  coat  of  the  same 
kind  of  rough  plaister,  or  it  may  be 
plaistered  over  in  the  usual  manner. 

Treble  Jjathing  may  be  used,  but  is 
seldom  required. 

Intersecuring  is  similar,  in  many  re- 
speots,  to  under-flooring,  but  no  sand  is 
required  to  be  laid  upon  it.  Intersecuring 
is  applicable  to  the  same  parts  of  a  build, 
ing,  as  the  method  of  extra  lathing  be- 
fore described,  but  its  application  is  only 
required  occasionally. 

C.  Davy,  Architect. 

3,  Furnival'a  Inn,  Oct.  10,  183*. 


METROPOLITAN  STRBBT-PAVlKG. 

Sir, — The  improvement  of  street- pav- 
ing on  inclinations  .having  very  justly 
attracted  the  attention  of  some  of  your 
correspondents,  I  beg  to  offer  a  few  ob- 
servations on  the  subject  Mr.  Davy  in 
his  letter  of  the  5th  ult.,  referring  to  the 
mode  of  pitching  adopted  on  Fish-street 
Hill,  says,  4t  certain  destruction  awaits 
the  knees  of  any  animal  that  may  fall 
upon  its  ridged  surface,"  &c.  This, 
doubtless,  is  true  to  a  great  extent ;  but 
as  long  as  the  new  pavement  is  kept  in  a 
good  working  state,  there  is  scarcely  any 
fear  of  a  fall,  except  in  descending;  aud 
as  I  am  persuaded  the  plan  is  a  good  one  for 
ascending  an  inclination,  I  wouULsuggest 
that,  in  altering  the  pavement  of  Hol- 
born-hill,  or  of  any  other  general  tho- 
roughfare, only  one-half,  that  is  the  near 
side  going  up,  should  be  pitched  in  the 
new  manner.  This  appears  to  me  to  be 
necessary,  for  if  the  descending  side 
were  pitched  like  Fish-street  Hill,  stage- 
coaches, &c.  could  not  use  drags  ;  neither 
could  a  coachman  pull  up  his  horses  with 
any  reasonable  facility;  because  horses 
could  not  slide  in  stopping,  as  they  do  at 
present ;  and  if  a  horse  did  come  down, 
be  would,  as  Mr.  Davy  observes,  be 
ruined.  The  traffic  on  Fish-street  Hill 
and  Cow-lane  has,  I  understand,  very 
considerably  increased  since  those  hills 
have  been  pitched  in  the  present  manner ; 
notwithstanding  which,  the  number  of 
accidents  has  greatly  diminished,  for- 
merly horses  were  down,  particularly  on. 
Fish-street  Hill,  almost  every  hour ;  now 
a  fall  is  quite  a  novelty.  "  T.  C."  in  his 
letter  of  the  19th  ult.  speaks  of  the  "  new 
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Cow-lane  plan,"  but  the  plan  was  adopted 
on  Fish-street  Hill  long  before  it  was  in 
Cow.lane,  and  I  think  it  would  be  only 
fair  to  the  inventor  that  his  name  should 
be  known  ;  possibly  he  will  furnish  it  to 
you.    I  hope  to  see  Ludgate  hill,  Black- 


friars-bridge,  &c.  very  soon  pitched  in 
the  improved  manner. 

And  am,  Sir, 

Yours  obediently, 
C.  B« 

Soho-sqaare,  Oct.  5,  1835. 


DESCRIPTION  OF  A  TWO-WAY  STEAM-COCK,  WHICH  ANSWERS  ALL  THE  PURPOSES  OF 

THE  COMMON  FOUR-WAY  COCK. 

Fig.  1. 


2> 


Sir, — Having  been  a  subscriber  to 
your  useful  and  entertaining  Magazine 
from  its  commencement  to  the  present 
time — from  which,  I  most  conscientious- 
ly acknowledge  having  derived  a  great 
deal  of  useful  knowledge  on  mecha- 
nics, &c,  and  considering  that  it  is 


the  duty  of  those  who  receive  to  give 
something  in  return,  however  humble  the 
mite  may  be,  I  take  this  method  of  doing 
so  by  forwarding  to  you  a  description  of 
a  four-way  cock,  or,  rather,  a  modifica- 
tion of  a  two-way  one,  answering  the 
purpose  of  a  four-way  one.   The  model 
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for  casting  I  had  made  about  thirteen 
rears  since,  and  the  cock  itself  has  been 
in  actual  use  ever  since  1825,  during 
which  time  it  has  only  required  grind- 
ing about  three  times—a  very  decisive 
proof  of  its  utility.  It  is,  I  believe,  al- 
together new,  and  has  been  made  solely 
from  my  own  directions. 

Description  of  the  Figures. 

Fig.  1  is  a  longitudinal  section  of  the 
cock.  A  continued  rotary  motion  is  com. 
inunicated  by  a  bevil-wheel  from  the  fly- 
wheel-shaft to  the  plug  E,  by  means  of 
the  bar  C,  which  works  through  the 
stuffing-boxes  BB,  and  is  firmly  fixed 
into  the  plug  E.  The  dotted  circle  D  is 
intended  to  show  the  steam-pipe  from  the 
boiler,  and  the  arrow  the  direction  which 
the  steam  takes  through  the  plug  E  and 
the  pipe  F,  to  the  underside  of  the  piston  ; 
G  is  the  pipe  lending  from  the  upper  side 
of  the  piston,  from  which  the  steam 
passes  in  the  direction  of  the  other  arrow 
through  E  to  the  pipe  leading  to  the  con- 
denser, denoted  by  the  dotted  circle  H ; 
1  is  a  lever,  with  a  handle  against  a 
cap  or  curved  recess  in  which,  the  bar  C 
works;  and  K  a  regulating  screw;  the 
use  of  which  is  to  prevent  the  steam  on 
one  side  of  the  plug  and  the  vacuum  on 
the  other  side  from  pressing  it  so  tiaht 
into  the  hollow  cone,  as  to  wrest  off  the 
bar  E,  as  also  to  allow  of  blowing  through 
the  engine  previous  to  starting,  by  forc- 
ing the  plug  from  its  seat  a  little  distance 
endways. 

Fig.  2  is  a  cross  section  of  the  cock, 
C  being  where  the  bar  passes  through 
the  plug  at  the  line  2  in  figure  1.  It 
shows,  likewise,  how  the  steam  passage 
is  enlarged,  by  cutting  out  the  solid  brass 
round  the  bar  C.  The  thin  line  commenc- 
ing near  to  L  is  intended  to  show  how 
much  of  the  boiler  side  of  the  opening  of 
the  plug  is  cut  away,  it  being  in  this 
allowed  to  act  on  the  piston  during  three- 
fourths  of  its  descent. 

Fig.  3  is  another  cross  section  of  the 
plug,  showing  it  as  cut  through  at  3  in 
fig.  1.  The  dotted  line  If  shows  the 
portion  of  the  passage  leading  to  the 
condenser. 

Fig.  4  is  another  section  of  the  plug 
through  the  line  4  in  fig.  1. 

The  modus  operandi  will  be  easily  un- 
derstood, if  we  suppose  the  plug  to  move 
in  the  direction  of  the  arrows  in  figs  2,  3, 
and  4.    When  the  crank  is  on  its  centre, 


either  up  or  down,  the  solid  parts  of  the 
plug  N  aud  O  will  cover  the  passages  G 
and  F;  as  it  moves  forward,  the  part  cut. 
out  at  I)  allows  the  steam  to  enter  the 
passage  G  until  the  solid  part  L  closes  the 
passage,  after  which  the  steam  in  the 
cylinder  acts  by  expansion  until  the  solid 
part  N  closes  the  passage  F,  which  will 
be  only  for  an  instant,  as  the  crank  is 
passing  the  centre  ;  the  condensing  pas- 
sage of  the  plug  being  cut  away  as  far  as 
practicable,  so  that  both  the  passages  are 
entirely  closed  whilst  on  the  centre. 

I  conceive,  that  if  this  sort  of  cock  were 
adapted  by  the  high-pressure  engine- 
makers,  ii  would  be  of  great  service,  as 
it  would  allow  the  steam  to  be  cut  off 
at  any  point  by  cutting  nway  the  plug  on 
the  steam  side  one-third,  one-half,  three 
quarters,  or  any  other  proportion,  accord, 
ing  to  the  wish  of  the  engineer,  aud  thus 
allow  of  its  expansion  to  its  full  extent. 
Besides,  it  will  not  be  liable  to  get  out  of 
order,  particularly  if  the  adjusting  screw 
K  is  properly  attended  to. 

1  am,  Sir, 
Your  obedient  servant, 

W.  Buck  land. 

Malmsbary. 

ON  WATER  AS  A  PKIME  MOVER. 

Sir, — Mr.  Gait  has  led  the  way,  and 
has  been  followed  by  some  of  your  corre- 
spondents, in  what  appears  to  me  to  be  a 
most  extraordinary  delusion,  viz.  in  con- 
sidering a  proposal  to  obtain  power 
through  the  medium  of  Bramah's  press — 
employing  water  as  a  substitute  for  steam. 
Now,  I  humbly  submit,  that  instead  of 
the  case  being  Water  v.  Steam,  it  is,  in 
fact,  neither  more  nor  less  than  Steam 
v.  Animal  Power. 

"  Kappa"  has  occupied  several  columns 
in  one  of  your  recent  Numbers*  with  an 
elaborate  account  of  the  roundabout  in- 
genuity which  is  often  fouud  to  be  exer- 
cised in  fallacious  pursuits.  The  total 
inapplicability  of  manual  labour  to  loco- 
motive purposes  (through  the  intervention 
of  machinery)  has  long  since  been  clearly 
demonstrated,  and  almost  every  possible 
scheme  for  applying  it  has  beeu  resorted 
to  in  vain.  The  well-kuowu  and  unal- 
terable fact,  that  what  is  gained  in  power 
is  always  lost  in  time — might  have  shown 
"  Kappa'1  the  inefficiency  of  his  proposed 
scheme  for  propelling  carriers'  waggons; 

•  PaK«  314,  vol.  sxili. 
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but,  had  he  chosen  to  verify  the  truth  of 
this  law,  and  to  have  ascertained  its  ap- 
plication to  his  own  particular  case,  he 
might  have  done  so  by  a  much  easier  aud 
shorter  road  than  the  one  he  took.  In- 
stead of  his  9-inch  crank — De  la  Hire's 
double-acting  pump,  doubled — steam  cy- 
linder, &c.  <Scc,  all  that  would  have  been 
necessary  was  to  have  fixed  a  spur-wheel 
on  the  axle  of  the  propelling  wheels,  and 
driven  them  by  a  pinion  duly  proportion- 
ed to  the  inverse  quantities  of  time  and 
power.  The  men's  labour  applied  to  the 
pinion  by  means  of  a  winch-handle, 
would  have  produced  all  the  effect  to  be 
derived  from  such  a  source,  and  more 
than  could  possibly  be  obtained  by  any 
more  complicated  train  of  mechanism. 

An  increase  of  power  with  an  equiva- 
lent loss  of  lime  must  have  been  the  in- 
evitable result,  and  the  machine  would 
have  dragged  its  dull  length  along,  at 
less  than  a  funeral  pace,  much  slower, 
indeed,  than  the  common  slow  stage- 
waggons. 

In  good  truth,  the  carrier's  horses 
would  have  laughed  their  jealous  rivals  to 
scorn,  giving  them  the  go-by,  and  leaving 
them  far  behind  to  labour  at  their  new 
and  exalted  vocation. 

Among  the  numerous  advantages  which 
"  Kappa*'  contemplated,  was  the  fact, 
that  "  the  stock  of  water  would  cost 
nothing." — "  The  expense  of  fuel,  &c, 
would  be  avoided." 

True,  men  do  not  eat  either  wood, 
coals,  or  coke  j  but  it  is  not  clearly  shown, 
that  "  two  or  three  men"  would  have 
been  so  proud  of  their  new  occupation  as 
to  have  toiled  night  and  day  for  nothing 
—and  kept  themselves!  "  Kappa*'  states, 
that  when  two  men  were  working  the 
lever,  the  engineer  dryly  remarked,  "  the 
principle  throughout  is  good  and  correct, 
rjo  doubt ;  it  only  wants  a  steam-engine 
to  work  the  pump  l"  A  keener  piece  of 
satire  upon  the  whole  affair  could  hardly 
have  been  uttered. 

The  principal  error  throughout  this 
business  consists  in  mistaking  the  prime 
mover,  which  is  really  the  men;  the 
water  is  only  one  of  the  means  used  for 
applying  their  labour  in  a  particular  form 
to  the  object  required. 

**  Hydraulicus"  (p.  460,  vol.  xxiii.)  is 
not  free  from  this  error,  but  he  takes  a 
more  correct  view  of  the  result ;  the  fact 
is,  as  he  supposed  (before  he  was  misled 
by  Mr.  Gait's  proposition),  that  no  mo- 


tive-power could  possibly  result  from  em- 
ploying Bramah's  hydrostatic-press;  for 
the  production  of  intense  pressure,  this 
machine  stands  unrivalled,  and  ihis  qua- 
lity constitutes  its  unfitness  to  be  a  con- 
veyer or  transmitter  of  motion  ;  under 
all  circumstances  equilibrium  must  take 
place. 

So  far  as  the  employment  of  De  la 
Hire's  pump  for  the  purpose  of  raising 
water,  or  as  a  fire-engine,  is  concerned,  I 
would  beg  to  refer  "  Kappa"  to  p.  114, 
of  your  20th  volume,  where  he  will  find  a 
convenient  adaptation  of  it  to  these  pur- 
poses by 

Your  obedient  servant, 

W.  Baddelev. 

Londoo,  Sept.  %0,  1835. 

AUTOBIOGRAPHICAL  PASSAGES  IN  THB 
LIFE  OP  MR.  NASH. 

Sir, — It  has  been  to  me,  and  no  doubt 
to  many  other*,  no  small  matter  of  sur- 
prise, that  the  death  of  one  who  has  for 
nearly  half  a  century  occupied  so  pro- 
minent a  part  in  the  history  of  metro- 
politan improvement  as  Mr.  Nash, 
should  have  been  passed  over  with  no 
farther  notice  than  a  meagre  paragraph 
in  the  Athenamm,  which  was  copied 
into  your  617th  Number.  Since  that 
time  1  have  daily  expected  to  see  the  an- 
nouncement of  the  publication  of  some 
memoir,  of  one  who  has  altogether 
changed  the  face  of  a  great  purl  of  the 
fashionable  end  of  our  metropolis.  Al. 
though  Mr.  Nash's  works  are  not  built 
for  posterity  (and  posterity  will,  no 
doubt,  thank  him  for  having  so  much 
consideration  in  sparing  them  the  trou- 
ble of  demolition),  they  arc  certainly  the 
chef  d'auvres  of  what  is  capable  of  being 
effected  with  lath  and  plaster ;  indeed, 
so  great  a  space  of  ground  could  not 
have  been  gone  over  in  so  short  a  time 
as  has  elapsed  since  the  General  Peace 
had  it  been  otherwise. 

Under  these  circumstances,  I  thought 
that  it  would  be  acceptable  to  the 
readers  of  the  Mechanics  Magazine  to 
transcribe  some  passages  from  his  corre- 
spondence with  the  Board  of  Works  ou 
the  matters  connected  with  Buckingham 
House,  which,  as  far  as  regards  the  de- 
fects of  that  structure  as  a  Stale  Palace, 
relieve  him  of  the  blame,  and  throw  it 
upon  iloyal  shoulders.  It  is  a  curious 
piece  of  autobiography,  and  a  farther 
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proof,  if  any  were  wanting,  that  ama- 
teur architects  (although  they  even  be 
Royal)  generally  produce  monstrosities. 
If  "Michael  Angelo  had  had  a  George 
the  Fourth  for  a  patron,  Rome  would 
not  have  been  able  to  boast  of  St.  Peter's. 

«  His  late  Majesty's  intentions  and  com- 
mands were  to  convert  Buckingham  House 
into  a  private  residence  for  himself.    A  plan 
was  made  upon  a  small  scale,  merely  adding 
a  few  rooms  to  the  old  house.    Whilst  this 
plan  was  forming,  and  on  my  obgerving  that 
the  plaa  was  being  enlarged,  1  continually 
urged  his  Majesty  to  build  in  some  other 
situation,  and  made  several  plans  (or  that 
purpose,  using  all  the  arguments  in  my 
power  to  dissuade  his  Majesty  from  adding 
to  the  old  Palace,  but  without  any  effect; 
for  the  late  King  constantly  persisted  that  he 
would  not  build  a  new  Palace,  but  would  add 
to  the  present  house.    1  then  urged  his  Ma- 
jesty to  pull  down  the  house,  and  rebuild  it 
higher  up  in  the  garden  in  a  line  with  Pali- 
Mall.    To  induce  his  Majesty's  acquiescence, 
I  stated  the  lowness  of  the  present  site  and 
the  northern  aspect,  and  recommended  that 
the  house  should  be  placed  on  a  level  with 
Hyde  Park  Corner,  and  in  a  line  with  Pail- 
Mall,  a  road  or  prolongation  of  which  should 
cross  the  Green  Park  as  an  approach.  This 
proposition  I  thought  had  some  weight,  and 
for  a  time  I  had  hopes  my  recommendation 
would  be  adopted;  but  one  day,  either  at 
Buckingham  House  or  Kensington,  his  Ma- 
jesty took  me  to  Lord  Farnborough,  and  said, 
good-bumouredly,  '  Long,  now  remember  I 
tell  Nash  before  you  at  bis  peril,  ever  to 
advise  me  to  build  a  palace.    1  am  too  old  to 
build  a  palace.    If  the  public  wish  to  have 
a  palace,  I  have  no  objection  to  build  one, 
bat  I  must  have  a  pied  d  terre.    I  do  not  like 
Carlton  House  standing  in  a  street;  and, 
moreover,  I  tell  him  I  will  have  it  at  Buck- 
ingham House;  and  if  he  pulls  it  down  he 
Shall  rebuild  it  in  the  same  place ;  there  are 
early  associations  which  endear  me  to  the 
spot.'     Such  were  nearly  the  words  that 
passed.  From  that  moment  1  never  presumed 
to  press  his  Majesty  on  the  subject  of  build- 
ing a  palace,  or  of  removing  the  site.  Plans 
were  accordingly  made,  and,  with  a  rough 
estimate,  submitted  to  Lord  Liverpool.  Be- 
fore they  were  decided  upon,  very  consider- 
able additions  were  commanded,  and  further 
estimates,  until  at  length  the  plans,  nearly 
as  they  now  are,  were  completed  and  approved, 
and  I  was  directed  to  carry  them  into  execu- 
tion.   The  building  being  so  enlarged,  and 
additions  being  daily  suggested,  I  began  to 
think  the  King  might  be  induced  to  make 
use  of  it  as  a  State  Palace,  and  1  frequently 
expressed  my  fears  to  his  Majesty ;  but  he 
persisted  in  saying,  that  he  should  continue 


to  hold  his  Courts  at  St.  James's,  and  that  he 
never  would  hold  them  at  Buckingham  House. 
After  the  building  was  covered  in,  his  Ma- 
jesty sent  for  me  to  Carlton  House,  and  said, 
<  Nash,  the  State  rooms  you  have  made  me 
are  so  handsome,  that  I  think  I  shall  bold 
my  Courts  there.'    I  took  the  liberty  to  sub- 
mit to  his  Majesty  how  unfair  such  a  deter- 
mination was  to  me  as  an  architect;  that  the 
building  was  not  arranged  in  a  manner  suit- 
able to  a  State  Palace;  that  no  provision  was 
made  for  the  establishment  of  a  Queen,  nor 
for  the  office  of  the  Lord  Chamberlain  or  the 
Lord  Steward.    To  these  be  replied,  1  You 
know  nothing  about  the  matter;  it  will  make 
an  excellent  palace,  and  Lord  St  Helen's  and 
myself  have  arranged  the  use  of  the  several 
apartments.'     This  arrangement  his  Ma- 
jesty then  explained,  and  1  pointed  out  the 
objections  as  they  occurred  to  me,  all  of 
which  he  overruled,  saying, '  Lord  St,  Helen's 
and  I  have  arranged  all  that.'    This  expla- 
nation, which  can  be  confirmed  by  Lord 
Farnborough,  Lord  St.  Helen's,  and  Sir  Wil- 
liam Knighton,  may,  I  trust,  protect  my 
plans  from  the  observations  which  must  other- 
wise result  from  the  Lord  Chamberlain's  and 
Lord  Steward's  reports.    His  Majesty  never 
contemplated  the  Lord  Steward's  or  Lord 
Chamberlain's  establishments  at  Bucking- 
ham Palace;  and   when  I  mentioned  the 
necessity  of  taking  down  St.  James's  Palace, 
in  order  to  carry  the  Parliamentary  plan  of 
improvement  in  St.  James's  Park  into  effect, 
I  stated  the  necessity  of  providing  for  the 
Lord  Chamberlain's   and    Lord  Steward's 
offices.    I  trust  this  statement  will  be  a  suffi- 
cient justification  against  any  remarks  that 
may  be  made  to  my  prejudice  respecting  the 
fitness  of  the  plan  for  a  State  Palace.  The 
paucity  of  light  that  has  been  complained  of 
in  part  of  the  basement  story,  was  occasioned 
by  his  late  Majesty  not  wishing  to  have  any 
of  the  windows  of  the  servants'  room  over- 
looking the  Terrace  ;  and  covered  areas  were 
substituted  for  the  gardens  proposed  by  me 
on  a  level  with  the  basement;  but  the  ground 
may  be  easily  removed  and  these  lights  re- 
stored. 

u  The  appropriation  of  the  apartments  in 
the  basement  story  was  settled  with  the  dif- 
ferent officers  who  were  to  occupy  them  ;  any 
observations,  therefore,  that  are  applicable 
to  this  part  of  the  plan,  are  answered  by  the 
circumstance,  that  they  were  suggested,  made, 
and  approved  by  the  late  King,  for  who** 
use  the  Palace  was  planned,  and  neither  I  nor 
any  one  else  can  be  blamed,  if  they  do  not 
suit  the  present  establishment. 

"  To  the  objections  to  the  light  of  the 
gallery,  I  beg  to  answer  that  the  late  Sir 
Thomas  Lawrence  was  consulted  by  me,  and 
expressed  his  approbation;  that  other  gal- 
leries for  works  of  art  which  have  been  fre- 
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quently  praised  on  account  of  the  distri- 
bution of  light,  are  lighted  in  the  same 
manner;  the  only  objection  that  can  be 
urged  against  it  is,  that  the  light  being  so 
close  to  the  walls,  the  projection  of  very  deep 
frames  may  cast  a  shadow  on  the  upper  part 
of  the  pictures ;  but  a  row  of  circular  lights 
is  made  in  the  centre  of  the  ceiling,  although 
at  present  closed,  which,  if  opened,  would 
disperse  the  shadow  cast  by  the  frames,  and 
then,  I  trust,  the  alleged  defect  will  be  re- 
medied." 

In  defending  his  work  from  the  charge 
of  insecurity  which  had  been  brought 
against  it,  and  in  proof  of  which  he  said 
the  Committee  only  brought  forward 
opinions,  not  facts,  he  refers  to  works 
which  he  had  effected  14  of  great  practi- 
cal difficulty,  both  in  construction  and 
execution." 

"  In  enumerating  a  few  of  those  works  of 
difficult  construction  and  execution  which  I 
have  accomplished,  I  shall  do  little  more  than 
name  them,  as  I  regret  the  necessity  of  ap- 
pealing to  them  at  all.  One  of  the  first 
works  of  this  kind  was  the  restoration  of  St. 
David's  Cathedral ;  the  west  front  wall,  70 
feet  high  and  10  feet  thick,  had  for  half  a 
century  overhung  its  base,  and  which  had 
been  continually  increasing,  and  was  plumbed 
every  year,  and  its  progress  towards  falling 
marked  down.  A  t  the  time  I  was  called  upon 
by  the  Chapter  to  examine  it,  the  top  over- 
hung the  base  4|  feet ;  the  Saxon  arches  on 
each  side  of  the  centre  aisle,  all  the  way  to 
the  choir,  leaned  against  this  wall,  and  which 
was  their  only  support,  inasmuch  that,  had  it 
fallen,  the  whole  of  the  church  as  far  as  the 
choir  must  have  fallen  with  it.  I  construct- 
ed a  timber  buttress  on  a  temporary  founda- 
tion, and  supported  the  whole  of  the  Saxon 
arches ;  I  then  took  down  the  wall  from  top 
to  bottom,  prepared  a  new  foundation,  and 
rebuilt  the  wall  upright,  encased  the  tempo- 
rary buttress  with  stone,  and  substituted  stone 
arches  for  the  wooden  buttress.  During 
which  operation  not  the  slightest  accident 
happened;  and  though  this  work  has  been 
done  45  years,  not  the  slightest  settlement 
has  taken  place,  and  it  is  a  perfect  work  at 
this  day. 

"  When  Sunderland  Bridge  was  to  be 
built,  I  was  employed  to  make  designs  and 
estimates  for  a  stone  arch  of  300  feet  diame- 
ter; the  practicability  of  which  was  denied 
by  those  who  objected  to  any  bridge  being 
built  at  all,  and  a  violent  party  contest  took 
place  between  those  who  projected  and  those 
who  opposed  the  bridge,  and  a  Committee  of 
the  House  of  Commons  of  that  day  were  se- 
lected to  decide  the  question  of  bridge  or  no 
bridge.  The  party  opposing  denied  the  prac- 
ticability of  executing  a  stone  arch  of  that 


size;  and  to  support  their  opinions,  Dr.  Hut- 
ton,  Mathematical  Professor  at  Woolwich, 
Mr.  Smeaton,  who  built  the  Edystone  Light- 
house, and  Mr.  Mylne,  who  built  Blackfriars 
Bridge,  were  called  in,  and  examined  before 
the  Committee. 

"  Tbey  rested  the  impracticability  of  the 
measure  on  the  circumstance  that  so  vast  a 
structure  in  stone  required  a  very  different 
process  in  every  part  from  that  required  for 
bridges  of  the  largest  size  that  ever  had  been 
built.  To  combat  the  opinions  that  I  knew 
would  be  given  by  those  three  eminent  men, 
I  had  recourse  to  the  making  a  model  of  a 
very  large  size,  together  with  the  machinery 
and  contrivances  necessary  to  meet  every 
difficulty  which  should  be  proposed,  and  esta- 
blish the  practicability  of  the  arch. 

"  The  model  was  produced  before  the  Com* 
mittee.  Mr.  Mylne  insisted  on  his  experience 
to  state  at  once,  without  examination  of  the 
model,  that  it  was  impracticable.  Mr.  Smea- 
ton declared,  that  he  never  denied  the  practi- 
cability, but  that,  on  the  contrary,  be  could 
build  a  bridge  from  Dover  to  Calais ;  that  no 
doubt  the  model  1  produced  could  be  exe- 
cuted, but  that  no  one  could  calculate  the 
expense.  Dr.  Hutton  admitted  the  practica- 
bility, but  recommended  a  catenarian  arch  in 
preference  to  a  circular  one.  The  result  wa?, 
that  the  model  was  approved  in  all  its  parts, 
and  the  Bill  passed. 

"  On  account  of  the  stone  arch,  the  pre- 
sent iron  one  was  adopted,  formed  from  the 
model  at  that  time  exhibiting  by  Tom  Paine; 
but  such  was  the  effect  of  the  investigation, 
that  I  had  frequent  invitations  to  form  piers, 
docks,  and  other  works,  exclusively  the  pro- 
vince of  engineers. 

"  The  late  Mr.  Rennie  pressed  me  to  give 
a  design  for  building  London  Bridge,  offering 
me  the  use  of  his  survey  and  section  of  the 
river. 

"  When  the  tunnel  under  Highgate-hill, 
designed  by  the  late  Mr.  John  Rennie,  fell  in, 
I  was  called  upon  to  ascertain  the  cause,  and 
suggest  the  remedy.  I  removed  the  whole 
of  the  tunnel,  supported  the  ground  for  the 
depth  of  80  feet,  and  built  the  present  arob- 
way.  The  difficulties  which  were  encounter- 
ed in  these  operations  would  hardly,  if  de- 
tailed, be  credited. 

"  The  late  Mr.  Rennie,  in  his  pamphlet 
addressed  to  the  Commissioners  of  Sewers  on 
the  subject  of  substituting  a  new  common 
sewer  to  drain  the  west  end  of  the  town  (the 
old  one  being  decayed  and  inadequate),  sug- 
gested a  tunnelled  sewer,  but  doubted  its 
practicability  without  taking  down  a  great 
number  of  houses. 

"  That  sewer  I  effected,  and  made  the  tun- 
nelled sewer,  without  taking  down  or  injuring 
a  single  house.  In  a  Committee  of  the  House 
of  Commons,  engineers  were  brought  to  op- 
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pose  the  making  of  this  sewer,  principally  on 
tbe  impracticability  of  ascertaining  the  ex- 
pense ;  my  estimate  was  50,000/.,  or  there- 
abouts ;  when  it  was  said  that  it  would  cost 
more  than  100,000/.;  the' actual  cost,  how. 
ever,  was  within  1,500/.  of  my  estimate,  over 
or  under,  I  do  not  recollect 

"  Knowing  the  danger  attending  cast-iron 
bridges  as  they  arc  usually  constructed,  I 
invented  and  obtained  a  patent  for  bridges  of 
iron,  to  which  no  objection  ever  was  or  can 
be  made ;  it  has  all  the  weight  and  semblance 
of  a  stone  bridge,  but  is  infinitely  stronger 
than  any  stone  bridge  can  be  made,  for  it  has 
no  lateral  pressure ;  on  this  invention  I  have 
built  an  arch  of  100  feet  span,  rising  only 
six  feet,  being  a  portion  or  segment  of  a 
circle  460  feet  diameter." 

There  are' not  many  who  could  refer 
to  a  work  of  forty -five  years*  standing* 
for  a  testimonial  of  ability;  but  Mr. 
Nash  seems  to  have  been  a  better  en- 
gineer than  an  architect.  I  do  not  think 
it  U  generally  known  that  he  built 
Highgate  Archway — it  is  more  com- 
monly attributed  to  Mr.  Rennie. 

1  am,  Sir,  your  obedient  servant, 

W.  A.  R. 


ILLUSTRATIONS  OF   THE   PHENOMENA  OF 
H ALLEY'S  COMET. 
(Couiinued  from  vol.  xxiii.,  p.  523.) 

[Note. — The  reader  will  please  to  con- 
sider this  as  connected  immediately  with 
the  paragraph  in  p.  523,  ending  with 
44  X.  Y.  Z."  The  remainder  of  that  page 
was  intended  as  a  distinct  communion, 
tion,  but  was  united  with  the  other  by 
the  printer.  In  line  31  of  that  page,  for 
tJSft,  read  CSC] 

I  would  first  observe,  that  the  projection 
having  been  made  exactly  according  to 
the  elements  of  the  Nautical  Almanac,  it 
will  now  be  advisable  to  make  an  altera- 
tion in  the  dates  assigned  to  the  comet's 
several  positions.  The  phenomena  will 
be  more  truly  represented,  if  the  position 
denoted  by 

1AC  be  understood  to  indicate  ).  

10 1     Uie  comet's  place  on  ..  JAa*  20 

in  : —    —  2D 


»  Sept.  8 

8   18 

18      28 

S8   —                   Oct.  8 

8     18 

18     28 

28  .      Nov.  7 

7      17 

17   27 

J7                                             Dec.  7 
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If  a  line  be  drawn  through  any  two 
corresponding  places  of  the  earth  and 
comet,  in  6g.  1,  and  continued  till  it  in- 
tersect SA,  the  angle  formed  by  those 
lines  (reckoned  from  A  iu  the  direction  of 
the  signs,)  will  be  the  comet's  geocentric 
longitude.  In  fig.  2,  let  fall  a  perpendi- 
cular upon  the  ecliptic  from  the  corre- 
sponding place  of  the  comet,  and  from 
the  intersecting  point  set  off  on  the  eclip- 
tic, a  distance  equal  to  that  between  the 
earth  and  comet  in  fig.  1.  Joining  the 
point  last  found,  and  the  vertex  of  the 
perpendicular,  we  have  a  ri^ht-angled 
triangle,  the  angle  at  whose  base  is  the 
comet's  geocentric  latitude,  and  the  hy- 
poihenuse  is  the  true  distance  of  the  two 
bodies.  A  carefully  drawn  projection 
will,  by  these  means,  and  with  little  la- 
hour,  furnish  a  series  of  geocentric  places 
sufficiently  accurate  for  delineating  the 
apparent  path  on  a  globe  or  map,  corre- 
sponding to  the  elements  originally  as- 
sumed. 

An  examination  of  the  diagrams  will 
explain  why  the  cornel's  motion,  though 
really  retrograde,  is  apparently  direct 
throughout  the  upper  part  of  its  orbit, 
namely,  that  its  path  lies,  as  it  were,  be- 
tween us  and  (he  sun,  the  elongation 
never  amounting  to  90°.  Also,  the  cause 
of  the  rapid  increase  of  apparent  motion 
towards  the  middle  of  October,  and  the 
great  northern  latitude  compared  with  the 
heliocentric  elevation. 

By  the  same  method  it  will  be  seen 
how  it  happens  that  a  variation  of  a  few 
days  in  the  epoch  of  perihelion  has  such 
a  considerable  effect  upon  the  apparent 
path,  especially  as  to  the  maximum  of 
geocentric  latitude. 

The  right  ascensions  and  declinations 
of  the  comet  may  also  be  deduced  froai 
the  same  projections,  although  not  so 
readily,  because  the  plane  of  the  equator 
is  perpetually  shifting,  preserving,  how- 
ever, its  parallelism.  The  method  of 
obtaining  the  heliocentric  co-ordinates, 
x,  y,  *,  has  already  been  shown.  By 
combining  these  with  the  earth's  co-ordi- 
nates of  correspondent  dates,  that  is  to 
say,  taking  their  sums  when  the  plane 
lies  between  the  two  bodies,  and  the  dif- 
ferences when  they  are  both  on  the 
same  side  of  it,  a  triple  set  of  co-ordinates 
may  be  obtained,  which  apply  to  the  re- 
lative orbit  of  the  comet  about  the  sup- 
posed stationary  earth.  With  these  com- 
pounded co-ordinates,  a  pair  of  new 
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diagrams  may  he  formed,  having  the 
earth  instead  of  the  sun  for  their  centres. 
The  relative  path  of  the  comet  will  ap- 
pear in  one  of  these  diagrams,  as  pro- 
jected on  the  plane  of  the  equator,  and  in 
the  other  as  referred  to  the  plane  of  the 
solstitial  col ure.  The  ri«rht  ascensions, 
declinations,  and  distances  of  the  comet 
are  deducihle  from  these  diagrams,  in  the 
same  manner  as  the  longitudes  and  lati- 
tudes are  to  he  obtained  from  the  original 
ones.  Perhaps  what  has  been  stated  re- 
specting the  right  ascensions  and  decli- 
nations may  not  be  quite  clear  to  some, 
without  the  actual  exhibition  of  these 
auxiliary  diagrams.  The  construction  of 
these,  however,  is  left  as  an  exercise  to 
those  who  wish  to  obtain  a  complete  idea 
of  the  subject ;  and  the  coincidence  of 
the  geocentric  longitudes  and  latitudes 
derived  from  the  first  projections,  with  the 
right  ascensions  and  declinations  obtained 
by  the  others,  will  constitute  a  proper  test 
of  the  accuracy  of  their  operations. 

J.  W.  WOOLLOAR. 
Lewes,  Oct.  7tb,  1835. 

SIMPLE  MARINER'S  LOG. 

Sir,— I  beg  to  solicit  the  favour  of  a 
•mall  corner  in  your  valuable  Journal 
for  a  few  remarks  on  the  mariner's  log. 
It  has  occurred  to  me,  that  a  simple  and 
efficacious  log  might  be  made  in  the  fol- 
lowing manner :—  Take  a  liue  of  the  same 
size  as  an  ordinary  log-line,  and  to  one 
end  attach  a  piece  of  wood,  of  the  form 
and  size  determined  by  experiment ;  the 
wood  to  float  upon  the  surface  of  the 
water,  and  to  be  towed  by  the  vessel  j 
the  other  end  to  pass,  by  means  of  a 
small  hole  in  the  stern  of  the  vessel, 
into  the  cabin,  and  to  be  attached  to  a 
species  of  clock-work,  with  a  'scapement 
similar  to  a  chronometer,  and  having  a 
dial  and  three  pointers  or  indices,  to 
point  out  the  units,  tens,  and  hundreds 
of  miles.  It  is  evident,  that  the  faster 
the  vessel  sailed  the  greater  would  be 
the  pull  on  the  line,  and,  consequently, 
the  apparatus  must  move  the  quicker, 
and  I  think  point  out  correctly  the  pro- 
gress of  the  vessel  over  the  waters.  Per- 
sons not  w iohing  to  go  to  the  expense  of 
the  clock-work  miif  ht  attach  the  line  to  a 
spiral  spring,  similar  to  Salter's  spring- 
baiance,  which  would  require  the  noting 
down,  from  time  to  time,  the  speed 


of  the  vessel  ss  indicated   by  the 

spring. 

I  am,  Sir,  your  obedient  servant, 

G.  S.  Holland. 

LiroehoDse,  Sept.  21,  1835. 

REMARKS    ON    TUB    CONSTRUCTION  OP 
BOO  ROADS.    BY  WM.  BALD,  ESQ.  C.  B. 

(From  the  Tliird  Report  of  the  Commissioners  of 
Public  Works  of  Ireland.) 

Below  Lough-a-veun  there  is  a  soft, 
deep,  and  extremely  wet  bog,  and  over 
it  the  Antrim  coast  road  passes. 

With  regard  to  the  making  of  roads 
over  bogs,  it  may  perhaps  be  necessary 
to  offer  a  few  observations,  as  roads  re* 
quire  to  be  made  frequently  over  them 
in  many  parts  of  Ireland,  bogs  occupy- 
ing nearly  one-fifth  of  her  surface. 

In  making  roads  over  soft,  wet  bogs, 
the  first  operation  has  been  to  make 
double  drains  on  both  sides  of  them,  and 
then  to  tap  off,  by  small  drains  into  the 
main  ones,  all  the  email  pools  of  water 
which  may  be  on  the  surface  of  the  bog 
between  the  drains,  and  also  adjacent  to 
them  j  thus,  in  the  first  instance,  freeing 
the  whole  face  of  the  bog  which  is  des- 
tined for  the  floor  of  the  road  from 
stagnant  surface-water. 

The  drains  in  deep,  soft  bogs,  can  only 
be  sunk  to  a  proper  depth  by  continuous 
operations  during  successive  seasons  ; 
and  this  will  be  best  done  in  the  summer 
months,  when  the  weather  would  be  dry, 
and  deepening  them  gradually. 

After  the  bog  has  been  well  drained, 
the  whole  surface  of  the  road  should  be 
brought  to  a  fair  level,  by  filling  up  and 
covering  all  surface  irregularities  with 
Arm  heathy  sods,  taken  from  a  dry 
heathy  bog  surface,  cut  evenly  and  pa- 
rallel on  the  sides,  and  square  at  the 
ends.  In  all  fillings,  the  heathy  sides  of 
the  first  course  of  bog  sods  should  be 
placed  downwards ;  and  when  the  whole 
surface  for  the  road  has  been  brought  to 
an  even  level,  regular  courses  of  heathy 
sods  should  be  laid  on  over  the  whole 
breadth,  from  fence  to  fence,  fair  and 
regular,  closely  set  together,  and  break- 
ing joints  with  the  under  course  of  sods. 
In  all  trunking  or  embanking  over  bogs 
with  heathy  sods,  the  top  surface  should 
always  flnish  with  the  heathy  sides  up- 
wards, aiid  with  a  convexity.  In  many 
cases  it  will  be  necessary  to  lay  three 
courses  of  bog  sods,  even  after  the  sur- 
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face  of  the  bog  has  been  made  level ; 
and  in  some  cases  even  four  and  five  will 
be  required  to  make  a  solid  and  firm 
vegetable  embankment  fit  to  carry  the 
road  materials.  And  to  effect  this  part 
of  the  work  io  a  perfect  and  substantial 
manner,  will  give  great  durability  to  the 
road ;  but  if  imperfectly  executed,  it 
will  be  an  utter  waste  of  materials  and 
labour  to  attempt  to  make  any  thing 
like  a  good  or  a  permanent  road »  be- 
cause the  road  will  sink  below  the  level 
of  the  bog's  surface,  get  out  of  shape, 
and  be  subject,  in  many  instances,  to  be 
covered  with  water  during  the  rainy 
periods  of  the  year. 

The  road  should  be  first  finished  as  to 
level  and  shape  before  any  fences  be 
made. 

Over  the  embankment  or  trunking 
will  be  spread  a  coating,  of  four  inches 
deep,  of  mixed  earthy  and  gravelly  mat- 
ter, which  will  be  set  into  a  firm  mass, 
over  which,  when  properly  consolidated, 
will  be  laid  the  broken  stone  or  pre- 
pared clean  gravel,  B9  in  ordinary  cases. 


THE    LETTERS    PATENT    LAW  AMEND- 
MENT ACT. 

The  Times  having  done  us  the  honour 
to  quote  a  portion  of  our  observations  on 
this  Act,  Mr.  Archibald  Rosser  has  ad- 
dressed a  letter  to  that  Journal  by  way 
of  reply  to  them  ;  and  ha9,  by  this  round- 
about plan  of  proceeding,  gained  a  day 
or  two's  currency  for  certain  misrepre- 
sentations and  misreasonings,  which, 
had  his  letter  been  at  once  addressed  to 
us,  we  could  and  should  have  instantly 
exposed.  Stealing  a  march  this  is  un- 
doubtedly,— and  something  more. 

Mr.  Rosser  opens  upon  us  in  these 
terms : — 

"  I  have  to  say  that  the  Editor  of  the 
Mechanics'  Magazine  is  misinformed  in  stat- 
ing that  the  Act  does  not  work  well  in  respect 
of  the  amendment  of  specifications.  At  the 
time  that  gentleman  wrote  a  specification  bad 
been  amended  under  tbe  Act,  the  Attorney- 
General  and  Solicitor. General  concurring  in 
tbe  modus  operandi-*' 

Passing  over  the  quibbling  which  lurks 
under  the  word  "  wrote,"  we  beg  to  re- 
assert not  only  the  perfect  accuracy  of 
our  information,  but  to  deny  utterly  the 
truth  of  tbe  statement  with  which  M  r. 
Rosser  clenches  his  contradiction.  We 


think  we  are  fully  entitled  to  do  so,  from 
the  circumstances  which  we  shall  now 
briefly  relate.    A  day  or  two  after  the 
passing  of  the  Act  we  called  at  the 
Attorney-General's  office  for  the  pur- 
pose of  inquiring  in  what  manner  it  was 
expected  parties  should  proceed,  who 
desired  to  enter  a  memorandum  of  altera- 
tion, when,  as  we  have  before  stated, 
we  were  informed  the  statute  left  the 
form  of  proceeding  in  so  much  doubt, 
aud  in  any  view  so  open  to  serious  ex- 
ceptions, that  it  could  not  be  acted  upon 
until  a  case  was  laid  before  tbe  Luw 
officers  of  the  Crown  for  their  considera- 
tion and  opinion.  We  were  accompanied 
on  the  occasion  Jby  an  eminent  solicitor 
and  by  another  gentleman  (a  friend  of 
the  patentee,  in  whose  behalf  we  applied), 
to  whom  we  have  shown  this  statement 
of  what  passed,  and  who  are  ready  to 
attest  its  correctness.    No  such  corro- 
boration, however,  is  necessary,  as  the 
respectable  gentleman  (Mr.  Cooper),  who 
transacts  the  business  of  the  Attorney- 
General's  office,  does  not  himself  gain- 
say it.    We  saw  this  gentleman  again 
on  the  subject,  on  the  29th  of  Septem- 
ber, when  he  told  us  that  the  matter 
still  remained  in  statu  quo.    And  on 
Thursday  last,  after  the  appearance  of 
Mr.  Rosser's  letter  in  the  Times,  we 
extracted  from  it  that  part  which  we 
have  quoted  above,  and  sent  it  to  Mr. 
Cooper  with  a  request  for  an  explana- 
tion.  A  person  soon  after  called  at  our 
office  from  Mr.  Cooper,  and  made  a  com- 
munication to  the  effect,  contained  in 
the  following  memorandum  :  —  "  Mr. 
Cooper  says,  that  applications  have  been 
made  for  the  amendment  of  specifica- 
tions and  caveats  also  entered,  but  no 
further  steps  taken;  and  that  nothing 
will  be  done  until  Mr.  Dealtry,  the  Clerk 
of  the  Patents,  returns  to  town,  and 
the  Attorney-General  and  Solicitor-Ge- 
neral can  arrange  with  him  some  form 
of  practice  under  the  present  Act.*' 
Here,  then,  is  proof  positive,  thai  up 
to  tbe  present  moment  the  Act  does  not 
"  work  well,"  and  proof,  almost  as  po- 
sitive, that  Mr.  Rosser  must  be  greatly 
mistaken  (to  use  no  harsher  term)  in 
asserting,  that  a  specification  had,  at 
the  time  we*"  wrote  "  our  last  article  on 
the  subject,  been  actually  **  amended 
under  the  Act"—'*  the  Attorney-General 
and  the  Solicitor-General  concurring  in 
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the  modus  operandi/*'  We  feel  war- 
ranted in  believing  that  there  is  not  one 
syllable  of  truth  in  the  statement,  and 
think  we  may,  with  great  safety,  chal- 
lenge Mr.  Roiser  to  favour  us  with  the 
name  and  title  of  the  specification,  that 
he  asserts  to  have  been  "  amended.''  A 
sketch  of  tne  "  modus  operandi "  con- 
curred in  by  the  Attorney-General  and 
Solicitor-General,  may  also  be  consi- 
dered as,  under  all  the  circumstances,  a 
great  desideratum 

M  The  Editor  of  the  Mechanics'  Maga- 
zine" proceeds  Mr  Rosser,  "  has  a  tale 
to  tell  of  the  private  history  of  this 
Bill ;"  but  "  doea  any  body,"  he  asks, 
"  imagine  that  a  Bill,  especially  amidst 
excitement  such  as  that  which  attended 
the  last  Session,  would  unaided  carry 
itself  through  Parliament  V  Not  "  un- 
aided," certainly ;  but  there  are  two 
ways,  as  we  need  hardly  inform  this 
special-pleading  gentleman,  of  aiding  a 
measure — fair  and  foul,  l  ie  knows  well 
that  we  did  not  allude  to  any  thing  of 
the  former  description,  and  if  he  will 
but  pluck  up  courage  eiiuugh  to  chal- 
lenge us  to  state  frankly  to  what  we  did 
refer,  we  shall  not  be"  slow  in  answer- 
ing it. 

Mr.  Rosser  denies  further,  that  Lord 
Brougham  has  been  made  a"  tool  of  in 
the  affair,"  and  affirms  that,  M  in  truth, 
the  Act  is  Lord  Brougham's."  So  much 
the  worsp,  say  we,  for  Lord  Brougham, 
if  this  be  the  "  truth  for  whether  it 
be  loked  at  in  a  legal,  in  a  philosophi- 
cal, or  in  a  literary  point  of  view,  it  is 
altogether  a  very  pitiful  production. 
But  is  the  "  truih"  really  so  ?  Has  Mr. 
Rosser  always  borne  the  same  testimony 
to  the  truth  i  And  has  he  never  given 
a  different  version  of  the  truth?  As- 
sumed to  himself,  for  instance,  the  credit 
of  the  Bill— called  it  "  my  Bill"— and 
boasted  of  carryiug  44  my  Bill  "  through 
a  host  of  difficulties  and  against  a  world 
of  opposition  ?  Will  he  dare  us  to  the 
proof  ? 

We  meant  to  have  touched  on  some 
of  the  inisreasonings  which  are  dove- 
tailed into  the  misrepresentations  in 
Mr.  Rosser's  letter,  but  see  that  we 
have  no  room  left.  They  are  of  so  very 
shallow  a  sort,  however,  that  we  do  not 
imagine  they  can  deceive  any  person 
who  will  bestow  a  moment's  thought 
upon  them. 


NOTES  AM)  NOTICES. 

Tastr  in  Humble  Life.— A  writer  in  the  last 
Number  of  the  .Monthly  Repository  meniious  the 
following  facts,  ia  illustration  of  die  proposition, 
that  "  taste  is  no  stranger  to  Hie  English  village:" — 
«  At i  Carshalton.  in  Surrey,  Mr.  Lorraine  has  sup- 
plied with  musical  instruments  the  ulent  of  the 
town,  and  a  very  efficient  band  of  his  neighbours 
perform  weekly  in  his  concert-room.  The  Norw  ich 
Weavers'  are  renowned  for  their  style  of  singing 
Handel's  choruses."  It  might  have  been  ad  lei  of 
our  Norwich  friends,  that  they  have  been  long  re. 
nowned  also  for  their  love  of  flowers.  The  late  Sir 
James  Edward  Smith,  the  Pounder  of  the  Lintraeao 
Societ\,  has  somewhere  spoken  of  thvir  botanical 
pursuits  in  terms  of  the  warmest  praise.  The  ma- 
nufaciures  and  botany  of  Norwich  are  supposed  to 
have  been  imported  together  from  Flanders. 

Antiquity  of  Lead  Mines— In  proof  of  the  lead 
mines  of  Derbyshire  having  been  wrought  by  the 
Romans  we  have  the  authority  of  Dr.  Millar,  who 
.states,  "  that  in  the  year  1777  a  pig  of  lead  was 
found  on  Cromu.nl  Moor,  and  the  interpretation  of 
the  inscription  is  '  The  sixth  legion  inscribes  this  in 
memory  of  the  Emperor  Adrian.*"  Several  others 
have  also  been  found  at  different  period*  ;  one  about 
the  year  1790,  weighing  12  stone,  was  found  at 
Matlock,  bearing  the  following  inscription  : — "  Ti. 
Cl.  Ta.  Lut.  Br.  Exaro.,"  which  are  supposed 
to  be  the  abbreviations  of  '*  Tiberii  CUudi.ini 
Triumviri  Lutudari  Britannoru  m  Exargentaria," 
In  the  British  Museum  are  several  pigs  of  lead  of 
great  antiquity,  one  of  which  has  also  the  mark 
of  denoting  it  to  have  been  made  iu  the  reign  of 
the  same  Emperor.— Mining  Review. 

We  recommend  to  R.  S.  a  careful  perusal  of  Mr. 
Haddcley's  paper  in  our  present  Number  on  the 
application  of  the  Hydraulic  Press  to  the  produc- 
tion of  rapid  motion.  Should  he  think  the  practi- 
cability of  his  scheme  not  affected  by  it,  we  shall 
be  gUd  to  hear  from  him  again  with  his  reasons. 

Tyro's  plan  for  employing  compressed  gas  for 
aerostation,  is  not  the  first  by  a  dozen  of  the  same 
kind. 

Communications  received  from  Lieutenant  Wall 
—XB-Xlr.  Mackenzie-Mr.  Ho.sman-P.  G.  W.- 
I*.  S. 

Erratum.—  Vol:  xxiii.,  article  on  Furrow  Tile 
.?•  383,  cor  '»  l'7'  for  "  hidings."  read 

Mr.  Barlow  request*  us  to  state,  that  he  is  about 
replyms  to  the  charge*  made  In  Mr.  Beale'.  letter 
inserted  in  onr  lart  Number.    He  is  waiting  for 

,he      "r  """"J 


•  The  Supplement  to  the  last  volume,  containing 
title,  index,  &c.  and  portrait  of  Charles  Vignoles, 
K'q.,  C  E.,  is  just  published,  price  6d.  Also,  the 
volume  complete,  in  boards,  price  9s.  Gd. 


03*  Patents  taken  out  with  economy  and  de- 
spatch ;  Specifications  prepared  or  revised;  Ca- 
veats entered ;  and  generally  every  Branch  of 
Patent  Business  promptly  transacted.  Drawing* 
of  Machinery  also  executed  by  skilful  assistants, 
on  the  shortest  notice. 
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hunter's  stone. planing  machine. 

Among  the  few  exceptions  to  the  uni- 
versality of  steam-power  as  a  first  mover, 
which  existed  a  year  or  two  ago,  by  far 
the  most  important  was  its  very  limited 
applicability  to  the  cutting,  dressing,  and 
fashioning  of  stone.  Many  attempts  had 
been  made — some  of  them  by  machinists 
of  first-rate  eminence— to  construct  a 
steam-power  machine  which  should  su- 
persede the  mason's  hand-mallet  and 
chisel;  but  one  and  all  had  proved  en- 
tirely abortive.  Difficulty  there  was  none 
in  contriving  steam-machinery  that  would 
slice  or  hew  in  pieces,  and  even  with 
great  nicety,  the  stoutest  blocks  which  the 
quarry  could  furnish;  but  the  difficulty 
lav  in  this,  that  the  immense  friction  to 
wbJch  metal  points  or  edges  are  subject, 
when  brought  with  great  force  and  in 
rapid  succession  into  contact  with  so  hard 
and  gritty  a  material  as  stone  of  every 
description,  caused  so  prodigious  a  waste 
in  tools,  that  it  far  more  than  counterba- 
lanced any  advantage  that  could  result 
from  superior  celerity  of  execution. 

The  merit  of  overcoming  this  serious 
objection,  and  of  adding  thus  one  more  to 
the  triumphs  of  the  steam-engine,  belongs 
to  Mr.  James  Hunter,  the  Superintend- 
ent of  the  Leysmill  Quarries,  near  Ar- 
broath. After  several  years  of  thinking 
and  contriving,  and  experiments  without 
number,  he  has  invented  a  power  stone- 
planing  machine,  which  is  so  ingeniously 
and  judiciously  contrived,  that  it  cuts  and 
dresses  the  largest  blocks  of  stone  not  only 
with  as  much  exactness  as  can  be  done  by 
liand,  but  with  so  little  injury  to  the  tools, 
and  with  so  much  rapidity,  as  to  leave  all 
Land-labour,  in  point  of  economy  and 
dispatch,  at  an  immeasurable  distance. 

We  have  before  presented  our  readers 
with  some  samples  of  the  wonderful  capa. 
lalities  of  this  machine  (see  the  Report  of 
Messrs.  Carmichael  and  Kerr,  C.E.,  pub- 
lished in  our  612th  Number),  and  we  are 
glad  to  have  it  now  in  our  power  to  lay 
before  them  the  first  description  which 
has  appeared  of  the  machine  itself,  to 
which  we  shall  add  some  additional  in- 
formation of  great  interest  which  we  have 
been  favoured  with  by  the  patentee  re» 
specting  its  performances. 

The  engraving  (fig.  1)  on  our  front 
page  represents  a  plan  of  the  machine  as 
it  appears  in  its  complete  state  when  fixed 
and  ready  for  working,  to  a  stone  bed  or 
foundation ;  and  fig.  2  is  an  end  eleva- 


tion thereof.  The  steam-engine  employed 
is  omitted  in  both  views. 

The  machine,  of  which  A  A  is  the  sole 
or  foundation  plate,  consists  of  three  prin- 
cipal parts;  first,  a  platform,  which  car- 
ries the  stones  to  be  planed ;  second,  two 
tilt  or  cant  blocks,  which  hold  the  planing 
tools;  and,  third,  a  traversing-frame,  in 
which  these  tilt  or  cant  blocks  are  fixed, 
and  by  means  of  which  the  tools  are. 
brought  into  action  against  the  surface  of 
the  stones. 

1 .  The  platform  for  the  stones.  On  the 
sole  or  foundation  plate  A  A,  three  rows  of 
traverse-rollers  a  a  a  are  fixed.  B  B  is  the 
platform  on  which  the  stones  CC  are 
laid ;  it  moves  to  and  fro  on  the  rollers 
a  a,  and  is  formed  of  planks,  four  inches 
thick,  laid  across  three  longitudinal  beams 
DD,  and  securely  bolted  thereto.  The 
two  parallel  bars  b  b  nailed  to  the  surface 
of  this  platform  are  about  an  inch  thick, 
and  faced  with  plate-iron ;  they  serve  as 
ledges  within  which  to  secure  and  steady 
the  stones  C  C,  by  means  of  loose  chocks 
of  wood  of  different  sizes.  Where  the 
longitudinal  beams  DDD  of  the  platform 
rest  or  bear  on  the  traverse-rollers  a  a  a, 
they  are  strengthened  to  meet  the  extra 
pressure  by  under-plates  of  iron  eee.  To 
the  bottom  of  the  central  beam  a  toothed 
rack/  is  fixed,  which  extends  from  end  to 
end. 

2.  The  cant  or  tool  blocks.  B  K,  B  K, 
are  two  blocks  fixed  into  the  traversing- 
frame,  one  on  each  side,  with  two  tools 
*>**,  in  each.  Fig.  3  is  a  front- 
view,  and  fig.  4  a  side-view,  of  these  cant- 
blocks,  on  a  larger  scale  than  in  figs.  1 
and  2.  They  turn  on  studs  h  h,  which 
are  fixed  in  vertical  sliding-blocks  m  m, 
which  are  moveable  up  and  down  by  the 
screws  and  handles  nn,  so  as  to  be  ad- 
justible  to  any  thickness  of  stone  that  may 
be  required  to  be  cut.  The  two  tools 
marked  i1  and  it1  are  roughing  tools,  and 
those  marked  i*  and  k1  are  finishing  tools. 
All  are  of  a  round  form,  and  about 
an  inch  in  diameter;  the  two  finishing 
ones  have  chisel  or  broad  mouths.  Both 
sets  of  tools  are  fixed  in  wrought-iron 
tubes  oo  by  means  of  adjusting  screws  p  p, 
which  tubes  are  turned  so  as  to  fit  ac- 
curately into  holes  bored  in  the  cant- 
blocks  BK.  To  each  set  of  tubes  in 
which  the  finishing  tools  are  fixed  a  short 
lever  q  is  keyed  on,  the  upper  end  of 
which  is  slightly  curved  and  toothed,  and 
above  it  there  is  a  horizontal  screw  r, 
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which  works  into  the  teeth  of  this  lever  o, 
so  that  by  applying  a  spanner  to  the 
square  head  s  of  the  screw  r,  the  finish- 
ing tool  may,  through  the  medium  of  the 
screw,  the  lever,  and  the  tube,  be  adapted 
with  the  greatest  nicety  to  the  surface  of 
the  stone  to  be  planed  aud  dressed.  No 
such  nice  adaptation  is  necessary  in  the 
case  of  the  roughing  tools,  and  to  them, 
therefore,  no  such  adapting  lever  is  ap- 
plied. 6,  fig.  3,  is  the  cover  for  the  pivots 
of  the  screw  r.  Two  brackets  are  affixed 
to  the  face  of  the  vertical  sliding-blocks 
m  m,  in  the  manner  represented  in  fig.  1 , 
and  two  screws,  t  and  «,  are  inserted 
therein,  which  screws  serve  to  limit  the 
arc  described  by  the  cant-blocks  B  K, 
B  K,  in  turning  on  the  studs  a  A,  as  after- 
wards more  particularly  explained; 

3.  The  traversing-tool  frame.  L  L  is  a 
large  sliding-frame,  in  the  centre  of 
which  the  working  or  planing  tools  are 
fixed,  and  which  has  a  space  of  about  six 
feet  to  traverse  in,  three  on  each  side  of 
the  position  in  which  it  is  represented  in 
the  engravings.  This  frame  rests  on  four 
wheels  or  friction-rollers  MMMM, 
affixed  to  the  shafts  N  N,  which  revolve 
in  brackets  OOOO.  PP  are  two  pul- 
leys, which  revolve  on  an  axis  fixed  in  the 
standards  G  G,  one  of  which  is  worked  by 
an  open  strap,  and  the  other  by  a  cross 
•trap,  so  that  they  may  revolve  in  oppo- 
site directions,  and  thus  give  a  recipro- 
cating motion  to  the  frame  LL.  Q,  is  a 
clutch  between  the  pulleys  PP,  con- 
nected with  the  handle  and  crank  R  R, 
which  are  acted  upon  by  studs  or  catches 
Sl  and  S*,  projecting  from  the  sides  of 
the  sliding  tool-frame  L  L  in  such  man- 
ner as  to  make  the  clutch  operate  on 
each  tool  alternately.  T  is  a  pinion  fixed 
to  the  end  of  the  axis  of  the  pulleys  P  P. 
U,  a  spur-wheel,  into  which  the  pinion  T 
works,  V  the  axis  of  this  spur-wheel,  on 
which  axis  there  is  fixed  a  pinion  (not 
seen  in  the  engravings),  w  hich  works  into 
a  sliding-rack  W  W,  the  teeth  of  which 
point  downwards.  XXX X  are  the 
bearings  on  which  the  rack  WW  slides. 
Y  Y  is  a  strong  beam  fixed  across  the 
back  of  the  rack  W  W,  the  ends  of  which 
project  through  the  sides  of  the  sliding, 
tool  frame  L  L.  Z  Z  are  two  connecting- 
rods,  which  pass  from  the  ends  of  the 
beam  Y  Y  to  the  blocks  in  which  the 
planing-tools  are  fixed,  as  before  ex- 
plained. £  is  a  pinion,  which  works  in 
the  toothed  rack  /  on  the  under  side  of 


the  central  longitudinal  beam  of  the  plat, 
form  B.  F  is  a  shaft,  to  one  end  of  which 
the  pinion  E  is  fixed.  G  is  a  ratchet, 
wheel,  near  to  the  opposite  end  of  the 
shaft  E.  HH  is  a  pall  and  crank  at. 
tached  to  a  cross  shaft,  supported  by  the 
standards  11,  which  acts  on  the  ratchet- 
wheel  G.  I  is  a  pin,  fixed  in  the  side  of 
the  traversing-frame  LL,  and  which,  as 
that  frame  moves  towards  the  side  G#, 
catches  the  upright  arm  of  the  crank  H, 
and  presses  it  forward  in  that  direction. 
K  is  a  wheel,  which,  operating  through 
the  intervention  of  the  shaft  F,  pinion  E, 
and  rack /  on  the  platform  B,  throws  it 
entirely  back  when  all  the  stones  upon  it 
have  been  planed,  or  returns  it  under  the 
planing  tools  if  any  part  of  the  work 
requires  to  be  gone  twice  over. 

The  mode  of  operation  requires  but 
little  additional  explanation.  The  plat- 
form beiug  filled  with  blocks  of  stone, 
the  vertical  blocks  mm  are  so  adjusted 
that  the  roughing  tools  shall  strike  each 
block  of  stone  as  it  passes  under  them,  at 
such  a  depth  below  the  top  surface,  as  to 
sever  and  throw  off  before  them  large  por- 
tions of  the  stone  at  a  time,  taking  care 
always  that  the  depth  shall  be  within  such 
limits  as  that  the  line  of  least  resistance 
shall  terminate  in  the  top  surface  of  the 
stone,  so  that  the  fractures  shall  all  tend 
in  that  direction.  When  this  adjustment 
has  been  made,  the  sliding-frame  LL  is 
to  be  moved  towards  Ha?,  and  as  it  tra- 
verses in  that  direction  the  sliding-rack 
W  W  carries  the  cross  beam  Y  Y  in  the 
same  direction,  until  the  connecting-rods 
Z  Z  have  drawn  the  cant-blocks  over  as 
far  as  the  screw  r,  when  the  roughing 
tools  t1  and  kl  will  be  brought  into  opera- 
tion against  the  stone,  and  so  continue 
till  the  projecting  stud  or  catch  S1  comes 
in  contact  with  the  crank  R,  and  throws 
the  clutch  off  the  pulley  then  in  operation 
on  to  the  other  pulley,  which  will  make 
the  frame  return  in  the  opposite  direction 
G*.  The  sliding-rack  W  W  carries  back 
at  the  same  time  the  cross  beam  Y  Y,  till 
the  connecting-rods  Z  Z  push  the  cant- 
blocks  over  against  the  screw  u,  when  the 
tools  t1  and  ft*  are  brought  into  play,  and 
so  continue  till  the  catch  S*  comes  in  con- 
tact with  the  crank,  and  again  reverses 
the  motion.  At  the  moment  of  this  last 
reversal  of  the  motion  taking  place,  the 
projecting  pin  I  also  throws  over  the  up- 
right arm  of  the  pall  and  crank  H  H  (in 
a  wanner  similar  to  the  yard-beam  of  a 
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power-loom),  and  brings  forward  tbe 
platform  B  with  the  stones  for  the  next 
operation  of  the  planiqg  tools.  The  pall 
and  crank  H  H  falls  back  of  its  own 
weight  into  its  former  position,  as  soon  as 
the  pin  I  recedes  from  it.  When  the 
roughing  tools  are  first  brought  into  ac- 
tion, through  the  traversing  of  the  frame 
LL  towards  Hi,  they  commonly  leave 
the  surface  of  the  stones  in  ridges,  but  the 
finishing  tools  being  farther  back,  take  off 
these  ridges  when  returning,  and  so  on 
till  the  planing  of  the  blocks  is  completed. 

No  time  is  lost  in  clearing  the  platform 
of  the  finished  blocks,  as  the  men  in  at- 
tendance on  the  machine  are  removing 
the  Mocks  at  one  end  while  the  machine 
is  at  work  at  the  other,  and  a  minute  or 
two  suffices  to  return  the  platform.  The 
frame  JL  L  generally  traverses  at  the  rate 
of  30  feet  per  minute,  and  a  set  of  stones 
filling  the  platform  from  end  to  end,  can 
be  planed  in  about  45  minutes.  As  each 
tool  wears  it  can  be  readily  removed  for 
the  purpose  of  being  repaired,  or  replaced 
by  new  tools  by  loosening  the  adjusting- 
screws  pp. 

The  roaster,  feature  of  the  invention  ap- 
pears to  us  to  consist  in  the  means  pro- 
vided for  so  adjusting  the  roughing  tools 
(which  have  the  roughest  part  of  the  work 
to  perform),  that  they  shall  stride  the. 


blocks  of  stone  as  they  pass  under  them, 
not  upon  the  surface,  as  usual,  but  at  such 
a  depth  below  it,  that  the  surface  is  driven 
off  in  large  portions  at  a  lime.    Not  only 
are  two  or  three  tools  thus  able  to  do  the 
work  of  a  great  many,*  but  the  tools  have 
time  given  them  between  each  stroke  to 
cool;  or,  to  speak  more  properly,  the 
strokes  are  made  at  such  intervals  that 
the  tools  never  get  sufficiently  heated  and 
softened  to  lose  their  original  tempering. 
And  hence  this  somewhat  paradoxical 
consequence,  that  the  greater  the  thick- 
ness of  surface  which  the  tools  have  to  cut 
away,  the  greater  will  be  their  efficiency 
and  the  less  they  will  be  injured  j  for  the 
lengths  of  stone  driven  off  at  each  stroke 
will  always  be  proportional  to  the  depth  of 
the  cutting,  and  the  rest  given  to  the  tools 
in  exactly  the  same  ratio.    We  are  in- 
formed that,  in  point  of  fact,  the  wear  of 
iron  is  less  by  one-half  in  taking  off  two 
inches  at  a  time  than  in  taking  off  half  an 
inch. 

Another  valuable  though  subordinate 
feature  of  the  apparatus,  is  the  ingenious 
manner  of  securing  the  tools  in  their 
places— the  union  of  absolute  fixedness 


•  In  •  stone-planing  machine 
capabilittea  of  which  were  muoh  talked  of  for  n 
time,  there  were  no  lets  than  from  30  to  40  tool*,  t» 
he  applied  in  rapid  succession  to  the  i 
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while  in  operation,  with  the  greatest  fa- 
cility for  removing  them  as  they  are  worn 
out  and  required  to  be  repaired  or  re- 
placed. The  shaking  or  recoil  after  .each 
stroke  of  the  tools  is  stated  to  be  so  small, 
as  to  be  hardly  perceptible  to  the  eye.  , 

An  important  consequence  of -the  equa- 
bility of  the  force  applied  to  the  tools  Ss, 
that  the  facing  given  to  tUe  stones  by  this 
machine  is  much  smoother  and  sounder 
than  any  facing  which  cm  be  given  by 
the  mallet  and  chisel.  Jhe  surface  of 
hand-wrought  stones  is  always  so  bruised, 
or,  what  is  technically  called  dazed,  to 
a  certain  depth,  through  the  unavoidable 
varieties  of  strength  and  direction  with 
which  the  chisel  is  applied,  and  this 
dazed  portion  has  all  to  be  rubbed  off  by 
the  polisher  'before  a  sound  face  can  be 
obtained.  15ut  in  the  case  of  the  ma- 
chine-planed stones,  the  surface  is  left  in 
so  nearly  sound  a  state,  that  the  labour 
and  expense  of  after-polishing  is  reduced 
more  thai*  One-half. 

Thretoms,  to  the  cutting  and  dressing 
of  which  this  machine  is  advantageously 
applicable,  must  not,  of  course,  be  any 
of  an  exceedingly  precious  description — 
none  of  the  rarer  marbles  for  examples ; 
but  such  as  exist  in  so  great  abundance, 
that  an  inch  more  or  less  cut  away  from 
a  surface  is  of  no  consequence,  and  such 
too  as  acquire  their  chief  value  from  the 
labour  bestowed  on  extracting  them  from 
the  quarry,  and  dressing  them  for  use. 
The  sorts  of  6tone  to  which  the  patentee 
considers  it  to  be  most  applicable,  are 
sandstones,  limestones,  ana  freestones  in 
all  their  varieties  *  The  power  and  ve- 
locity requisite  vary  considerably,  accord- 
ing as  the  stone  is  soft  or  bard.  Thus, 
for  example,  the  Arbroath,  which  is  a 
sandstone  of  very  close  and  firm  grain, 

greater  than  some  of  the  softer  sand- 
stones ;  and  requires  a  power  just  so  many 
times  less.    Again,  stone  harder  than  the 


•  We  are  authorised  by  the  patentee  to  state, 
that  if  any  proprietor  or  lessee  of  a  quarry,  who 
nay  be  desirous  of  trying  the  applicability  of  the 
machine  to  any  particular  species  of  stone,  will 
forward  a  block  of  it  In  a  rough  state  (carriage  free) 
to  Mr.  Hunter  (Leysmill,  near  ArbroathX  it  will 
be  lewrned  to  him  planed  and  polished,  along  with 
an  accurate  report  of  the  time  occupied  in  the 
work,  power  applied,  waar  of  tools,  &e.  Or,  par- 
tics  sending  to  Mr.  Hanter  two  blocks  capable  bf 
b«iog  tnrned  into  vases,  according  to  patterns  or 
<lrawiugs  sent  therewith,  will  receive  in  return  one 


Arbroath  would  require  both  the  strength 
of  the  machine  and  the  power  of  the 
steam-engine  to  be  proportijawrUy  in- 
creased. 

During  the  last  summer  theje  wfcresix 
of  these  machines  at  woxk in' -the* Leys- 
mill  Quarries,  which  planed  Upwards  of 
170,000  feet  of  pavement.  1W  are 
worked  by  one  steam-engine  •  of  (f  horse 
power,  which  has  to  work  besides  two  in- 
clined planes,  up  one  of  which  the  stones 
are  dragged  from  the  quarry  to  the 
machines.  -  — 

We  have  before  spoken  of  the  Report 
of  Messrs.  Carmichael  and  Jfceny  fC.  E., 
on  the  performances  of  these  engines,  and 
must  here  content  ourselves  witn  referring 
our  readers  to  it  for  some  very  important 
and  satisfactory  details  on  "ifeis  head. 
The  attention  of  the  Highland  And  Agri- 
cultural Society  of  Scotland  hayjlng  been 
drawn  by  one  of  its  member*40  tills  Re- 
port, their  Secretary  was  4kee4e«tta  re- 
quest W.  F.  Lindsay  Carnegie,  Esq.,  the 
Proprietor  of  the  Leysmill  Quarries,  to 
favour  them  with  "  a  statement  showing; 
the  comparative  expense  of  machine- 
dressed  stone  and  that  dressed  by  hand." 
The  following  is  an  extract  from  Mr. 
Carnegie's  answer  to  this  application  : — 

"  In  the  first  place,  looking  at  the  Report 
of  the  engineers  (Messrs.  Carmichael  and 
Kerr),  it  will  be  seen  that  the  wages  of  the 
people  employed  in  dressing  4,400  feet, 
amounts  to  6/.  15*.  6J.;  this  includes  the 
wages  of  all  employed  in  laying  on,  dressing, 
turning,  and  taking  off  the  stones,  and  also 
the  wages  of  a  person  employed  in  repairs  and 
the  construction  of  additional  machinery. 
To  the  above  may  be  added  for  coals  I  •  >s.  (our 
local  situation  enhances  this  item  consider- 
ably), and  for  interest  of  fixed  capital,  and 
wear  and  tear  about  21.  The  calculation  will 
then  stand  thus  i— 

Wages  ..£6  15  « 

Coals   0  16  0 

Interest  ...1,4... .  8  0  0 

4,400  feet,  at.. ......  9  10  6 

• 

about  four-tenths  of  a  penny  per  foot.  It 
is  more  difficult  to  state  what  the  exact 
cost  of  dressing  the  same  stones  by  hand 
would  amount  to.  I  may  say,  however, 
with  perfect  safety  of  being  within  the  • 
mark,  that  the  stones  in  question  could  not 
have  been  dressed  by  hand  at  lcss^than  four 
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is  rather  below  than  above  the  ordinary  rate 
of  difference. 

"  It  was  purposely  left  to  the  engineers  to 
take  their  choice  of  any  of  the  machines,  as 
they  found  them  in  the  ordinary  course  of 
working,  no  notice  having  been  given  to  the 
men,  nor  any  preparation  made.  As  it  hap- 
pened, the  stones  in  hand  came  from  one  of 
the  most  indifferent  strata  of  the  quarry,  and 
the  results  shown  came  proportionately  be- 
low the  usual  average. 

"  Had  it  been  thought  desirable  to  show 
off  the  machine  to  the  greatest  advantage,  it 
might  easily  have  been  done,  and  without 
the  slightest  deception,  very  different  result* 
might  have  been  brought  out.  Thus,  on 
account  of  their  great  weight,  large  stones 
such  as  landings,  grave-stones,  &c,  are  pre- 
viously squared  in  the  quarry;  when  laid  on 
the  level,  therefore,  they  fill  accurately  all 
the  space  the  machine  traverses. 

"  Suppose  such  a  stone,  12  feet  long  by  6 
broad,  and  8£  inches  thick,  and  that  it  were 
required  (an  ordinary  case)  to  be  reduced  to  7 
inches  in  thickness.  I  am  quite  safe  in  say- 
ing, that  the  machine  will  do  this  in  forty 
minutes,  leaving  the  surface  so  smooth,  that 
9d.  in  hand-labour  would  bring  the  72  feet  to 
a  perfect  polish. 

*«  Estimating  as  above  the  cost  of  work- 
ing four  machines  for  sixty  hours  at  9/.  10s.  6d.t 
forty  minutes  of  one  machine  would  amount 
to  6d.,  but  say  an  hour  or  9rf.  as  the  cost  of 
hewing  72  feet  by  the  machine,  that  is  about 
one-eighth  of  a  penny  per  foot. 

"  To  bring  the  stone  to  the  same  state  by 
hand,  the  mason  would  require  to  go  over  it 
with  four  operations.  He  would,  to  speak 
technically,  1st,  «  dab  it  over  rough  with  a 
puncheon;'  2d,  1  broach  it  close  with  a 
puncheon  ;'  3d,  '  scabble  it  with  a  chisel ;' 
4th,  '  angle  drove  it  for  polishing.'  In  this 
state,  in  consequence  of  the  bruising  opera- 
tion of  his  chisel  on  the  face  being  greater 
than  that  by  the  machine,  it  would  cost  twice 
as  much  to  polish  it.  The  cost  of  the  above 
four  operations,  at  the  lowest  estimate,  would 
be  d^d.  per  foot.  Thus  the  cost  of  hewing  by 
hand  and  by  machinery,  would,  in  this  case, 
be  as  20  to  1. 

*'  In  estimating  the  outlay  by  the  machine, 
ample  allowance  is  made  for  the  handling  of 
the  stones,  the  chief  expense  in  the  wages  of 
the  extra  people  attached  to  the  mill,  while 
nothing  is  charged  for  the  assistance  the 
mason  would  undoubtedly  require  in  setting 
up  and  moving  his  stone.  If  this  were  taken 
into  account,  it  would  go  far  to  double  the 
comparative  difference.'' 

After  receiving  the  above  information, 
the  Society  thought  the  matter  one  of  so 
much  public  importance,  that  they  ap- 
pointed a  Special  Committee  of  their 
number  to  repair  to  Leysmill,  to  "  ex- 


amine the  machine  in  operation,"  and 
report  the  result  of  their  personal  exami- 
nation. The  Committee  consisted  of  the 
following  gentlemen: — 

Lord  Panmure. 

Mr.  Carnegie,  of  Craigo. 

Mr.  Hawkins,  of  Duunichen. 

Mr.  Millar,  of  Ballumbie. 

Mr.  Proctor,  of  Halkeston. 
This  Committee  paid  a  visit  to  the 
quarries,  accordingly,  on  the  29th  of 
June  last,  and  the  following  is  their  Re- 
port to  the  Society : — 

*'  With  reference  to  the  statements  con- 
tained in  a  letter  of  date  the  10th  day  of 
June  current,  from  Mr.  Lindsay  Carnegie  to 
the  Secretary  of  your  Society,  your  Com- 
mittee are  convinced  that  these  state- 
ments are  fully  borne  out,  and  beg  to  submit 
the  result  of  their  own  observations — the 
following  facts:— 

"There  were  put  upon  the  bed  of  the 
machine  at  the  same  time,  three  pavement- 
stones  in  a  rough  state  and  of  unequal  thick  • 
nesses;  the  first  of  which  contained  12} 
superficial  feet,  requiring  to  be  reduced  two 
inches  in  thickness ;  the  second,  containing 
16£  superficial  feet,  requiring  to  be  reduced 
three  quarters  of  an  inch ;  and  the  third, 
containing  18  superficial  feet,  and  requiring 
to  be  reduced  one  inch  and  a  quarter;  the 
whole  of  which  stone,  amounting  in  all  to 
47  superficial  feet,  were  reduced  and  polished 
in  thirty  minutes,  including  in  this  the  time 
occupied  in  shifting  the  irons. 

"  Your  Committee  beg  further  to  state, 
that  with  a  view  of  comparing  the  working 
of  the  machine  and  hand  labour,  they  in- 
terrogated Mr.  Donald  Mackay,  master  mason 
and  builder,  in  Arbroath,  who  stated  that  to 
have  accomplished  the  same  work  in  the 
ordinary  way  by  the  hand,  would  have  oc- 
cupied a  good  mason  five  days  and  a  half,  at 
a  cost  of  15s.  9rf.,  according  to  the  present 
rate  of  wages  in  this  part  of  the  country ; 
whereas,  according  to  calculations  submitted 
by  Mr.  Lindsay  Carnegie,  and  which  your 
Committee  have  every  reason  to  believe  cor- 
rect, the  expense  would  amount  to  about 
Is.  Id. 

"  In  addition  to  the  trial  above  noticed, 
your  Committee  saw  stones,  of  the  hardest 
quality,  from  different  quarries  in  the  coun- 
try, dressed  by  the  machine  with  a  corre- 
sponding advantage;  and  your  Committee 
cannot  close  this  report  without  expressing 
their  conviction  of  the  great  advantages  to 
be  derived  from  the  extended  operation  of 
Mr.  Hunter's  machine,  as  being  the  means 
of  preparing  for  the  market  as  pavement,  a 
quality  of  stone,  which,  without  its  assist- 
ance, could  never  be  turned  te  account,  as 
also  the  great  saving  to  be  obtained  by  its 
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application  to  this  hewing  and  dressing  of  all 
sorts  of  free  stone. 

«*  Your  Committee  beg  leave  also  to  re- 
port, that  by  the  same  steam-power  they 
saw  in  operation  the  same  principle  applied 
as  an  experiment  to  a  turning  machine,  from 
which  they  are  satisfied  that  it  may  be  ap- 
plied with  economy  and  advantage  to  the 
turning  of  stone  vases,  and  other  ornamental 
work.'* 

"  Levtmlll,  JuotSO,  1835." 

The  concluding  passage  of  the  pre- 
ceding Report  recalls  to  mind  that  we 
have  yet  one  of  the  most  valuable  pro- 
perties of  this  machine  to  notice — namely, 
that  besides  facing  and  dressing  blocks 
of  stone,  it  can  be  made  (with  the  help 
of  a  lathe  coupled  to  it)  to  turn,  bore, 
and  hollow  them  as  well.  Columns,  hal- 
listers,  vases,  drilled  chairs  and  sleepers 
for  railways,  &c.,  may  all,  by  this  ma. 
chine,  be"  produced  with  a  degree  of 
accuracy,  despatch,  and  economy,  wholly 
unattainable  by  hand  labour.  We  men- 
tioned in  our  notice  of  the.  last  Meeting 
of  the  luslitute  of  British  Architects 
(vol.  xxiii.,  p.  349),  one  remarkable  proof 
of  this,  which  Mr.  Carnegie  presented  to 
that  Society,  namely,  a  handsome  vase 
turned  out  of  the  solid  block,  in  the 
course  of  a  single  day's  work,  twenty 
inches  high,  and  eighteen  across  the 
mouth.  But  this  is  nothing,  we  Gnd,  to 
what  Mr.  Hunter  is  making  preparations 
to  accomplish  in  the  course  of  next  win- 
ter's leisure.  He  talks  with  great  con- 
fidence of  being  able  to  produce  vases 
four  feet  high ! — exact  copies  of  our  finest 
antiques,  in  all  but  the  ornamental  tra- 
cery, which  must  still  remain  to  be  done 
by  hand.  Of  the  ease  with  which  holes 
might  be  drilled  in  stones  by  such  com- 
bined machinery,  the  following  extract 
from  a  letter,  which  we  have  seen  from 
un  eye-witness,  furnishes  equally  striking 
evidence.  He  is  describing  a  first  trial  in 
boring  made  by  Mr.  Hunter.  "  The 
stone,'*  he  says,"  was  old  quarried  and  of 
the  hardest  yolk,  and  5£  inches  thick,  the 
bore  If  inch  diameter,  and  the  time  in 
going  through  the  stone  was  exactly  27 
minutes;  it  ran  through  it  like  wood" 

The  Arbroath  stone  on  which  Mr. 
Hunter's  machines  have  been  hitherto 
chiefly  employed,  has  been  long  in  great 
request  for  foot-pavements,  market-places, 
kitchen-floors,  &c. ;  and  now  that  it  can 
be  produced  by  means  of  machinery  in 
any  quantities,  wijl  probably  become  still 
nu>re  and  more  so.  It  possesses  this  great 


advantage  over  the  Yorkshire  flag,  that  it 
resists  the  dump  much  better  and  dries 
more  quickly ;  while  it  is,  at  the  same 
time,  equally  cheap.  In  this  point  of 
view  it  has  but  one  rival,  the  Caithness 
flag,  to  which  however  it  is,  in  uniformity 
and  homogeneousness  of  texture,  vastly 
superior.  In  Scotland  this  species  of  stone, 
painted  and  varnished,  is  now  getting 
into  extensive  use  as  a  substitute  for  mar- 
ble ;  it  is  a  great  deal  more  durable  than 
Scagliola,  and  not  half  so  expensive. 

williams's  self-inflating  life-buoy. 

■  ■ 

x  It  is  well  known  to  all  who  have  wit- 
nessed shipwrecks,  that  instances  some- 
times occur  where  it  is  very  difficult,  if 
not  impossible,  for  a  boat  to  come  close 
to  those  in  distress ;  such  as  a  reef  of 
rocks,  sand-banks,  or  a  heavy  surf  break- 
ing over  the  wreck.  It  has  been  sug- 
gested, that  io  such  instances  a  commu- 
nication might  be  effected  by  a  boat 
anchoring  as  near  as  possible' to  wind- 
ward, and  veering  away  a  light  buoy  and 
line  to  be  carried  to  leeward  by  the  wind 
to  those  in  distress,  who  might,  by  these 
means,  be  hauled  through  the  surf  into 
the  boat.  An  objection  of  some  little 
weight  was  started  as  to  the  difficulty  of 
stowing  away  in  a  life-boat  (already  filled 
up  with  air-cases,)  a  buoy  of  sufficient 
size  and  buoyancy  to  be  strongly  acted 
on  by  the  wind.  A  self-inflating  life- 
buoy  made  of  India-rubber  has,  there-, 
fore,  been  contrived,  which,  when  out  of 
use,  admits  of  stowage  into  a  small  com- 
pass, and  is  speedily  available  without 
complexity  or  difficulty  on  the  part  of 
the  crew.  The  inventor  is  the  Rev.  Dr. 
Williams,  of  Llanfair  Ynghornwy,  Angle- 
sey, Secretary  to  the  Anglesey  Branch  of 
the  Royal  National  Institution,  for  4he 
Preservation  of  Life  from  Shipwreck.  Dr. 
W.  directs  that "  when  the  buoy  is  wanted 
you  are  to  unscrew  the  vent,  pass  the 
becket  or  loop  at  the  lower  end  over  your 
foot  or  thawl-pin,  or  any  thing  handy, 
and  extend  the  buoy  by  means  of  the 
upper  becket,  taking  care  that  the  vent 
is  fairly  open;  as  soon  as  it  is  extended 
to  the  utmost,  screw  down  the  vent,  when 
the  buoy  becomes  ready  for  use.  The 
w  hole  operation  is  easily  effected  in  ten 
seconds."  Dr.  W.  further  recommends, 
that  a  light  Manilla  should  be  used,  as 
having  "  more  tendency  to  float,  and  be- 
ing less  kinky  than  hemp  when  wet,** 

Digitized  by  Google 


fcOWERRY's   PATENT   1 M  PROVKM  F.MS   FOB  SECURING   SHIPS*  WINDLASSES.  41 


SOWERBV's  PATENT  IMPROVEMENTS  FOR 
SECURING  SHIP*'  WIN  0  LASSES. 


Fl*  1. 


Sir> — Many  nautical  men  having  com- 
plained of  tbe  want  of  publicity  of  ray 
patent  windlass  in  some  of  the  distant 
porta,  whilst  it  is  being  so  generally 
adopted  and  appreciated  in  those  where 
it  is  known,  1  will  feel  obliged  by  your 
inserting  the  accompanying  description  of 
its  construction,  action*  and  advantages, 


in  your  widely-circulated  and  valuable 
Magazine.  As  the  safety  of  both  life  and 
property,  as  well  as  the  quick  perform- 
ance of  a  voyage,  so  often  depends  upon 
the  security  and  efficiency  of  a  ship's 
windlass,  improvements  in  its  construction 
are  of  great  importance  to  all  connected 
with  shipping,  and,  consequently,  to  a 
numerous  class  of  your  readers;  "to  such 
the  following  may  be  found  interesting, 
and  for  them  it  is  more  particularly  writ- 
ten by, 

Yours  respectfully, 

Thomas  Sowkrby. 

Patent  Windlass  Works,  near  Shadwell 
Dock  Basin,  London,  Oct.  7,  1835. 

Fig.  1  is  a  section  of  the  windlass  body 
^  and  side-view  of  the  iron  cylinder,  which 
is  firmly  wedged  thereon,  with  part  of  the 
flange  broken  off,  to  show  the  position  of 
the  patent  iron  pall  and  riding-chock 
when  riding  at  anchor.  The  pall  and 
riding-chock  are  eacli  made  on  the  seg- 
ment of  a  circle,  with  teeth  on  their  con- 
cave sides  corresponding  with  the  teeth  on 
the  cylinder. 

Fig.  2  is  a  front  view  of  the  same,  and 
part  of  the  windlass  body;  also  of  the 
wedge  bolt,  which  is  inserted  ahove  the 
pall  to  lock  it  when  riding.  The  pall- 
plate  is  bolted  to  the  pall-bit,  and  has  a 
bolt  passing  through  its  flanges,  by  which 
the  pall  is  guided  when  working.  The 
shoe  or  deck  plate  is  also  bolted  to  the 
pall-bit,  and,  through  a  limber,  to  the 
deck,  and  has  a  bolt  through  its  flanges 
for  guiding  the  riding-chock,  also  a  slit 
parallel  with  the  deck  for  guiding  the 
bolt  passing  through  the  wood  or  riding- 
chock  wedge. 

Action  and  Advantages  of  the  Patent 
PaU. 

Before  getting  the  anchor,  the  riding- 
chock  is  ungeared  from  the  cylinder  by 
driving  out  the  wood-wedge  by  a  short 
crow  or  lever,  and  tbe  lock-bolt  is  with- 
drawn from  above  the  pall.  When  the 
windlass  is  hove  round,  the  pall  rises  and 
falls  perpendicularly  in  the  succession  of 
the  teeth  on  the  cylinder,  thus  palling  at 
once  every  tooth  on  nearly  a  quarter  of  its 
circumference.  It  thus  offers  a  more 
solid  resistance  than  a  series  of  palls,  such 
as  have  been  commonlv  used,  and  which 
are  shown  at  fig.  3,  and  its  action  against 
the  pall-bit  is  much  nearer  to  the  deck, 
it  cannot  possibly  trip  or  be  upset,  as,  from 
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its  wedge-like  form,  it  becomes  but  more 
firmly  fixed  as  the  strain  increases.  Nei- 
ther is  it  injured  by  screwing  or  otherwise 
straining  the  deck -timbers,  but  fits  alike, 
however  the  windlass  is  raised  or  de- 
pressed ;  on  which  account  it  has  proved 
particularly  valuable  to  ships  carrying 
wool,  hemp,  and  other  screwed  cargoes, 
from  many  of  which  the  common  palls 
had  been  taken  out.  I  f  the  cable  ride,  or  a 
handspike  foul,  the  windlass  may  be  im- 
mediately run  backward  by  lifting  the 
pall.  It  is  always  in  full  pall,  and  to 
meet  a  sea,  or  for  riding  or  veering  the 
cable,  it  may  be  instantly  converted  into 
an  efficient  riding-chock  by  inserting  the 
lock-bolt,  which  effectually  prevents  the 
windlass  from  being  moved  either  way. 

Of  the  Riding-  Chock. 

For  riding,  the  pall  being  locked,  the 
riding-chock  is  raised  by  a  lever,  and  the 
wood-wedge  driven  in  until  the  chock  is 
firmly  geared  with  the  teeth  on  the  cylin- 
der. By  this  simple  and  quick  operation, 
the  windlass  becomes  a  complete  fixture 
with  the  pall-bit  and  deck,  which  cannot 
be  moved  whilst  they  remain  fast,  as  it  is 
secured  alike  in  every  direction,  being 
literally  embedded  in  iron.  It  is  so 
readily  applied,  that  the  windlass  may  be 
chocked  or  unchecked  instantaneously, 
aud  at  any  time,  as  the  pall  and  chock 
fit  alike  to  every  part  of  the  cylinder.  It 
does  not  strain  the  windlass  from  the  pall- 
bits,  like  the  common  wood  riding-chocks, 
but  supports  it  to  the  pall.  It  occupies 
less  space,  and  allows  the  windlass  to  be 
made  shorter,  if  required. 

The  whole  apparatus  can  be  applied  to 
any  ship's*  windlass,  and  at  a  less  expense 
than  the  common  palls  and  wood  riding- 
chocks.  It  is  more  easily  fitted,  and  not 
liable  to  get  out  of  repair;  and  is  pecu- 
liarly adapted  to  the  use  of  chain-cables. 
It  has  already  been  adopted  on  board  of 
vessels  from  30  to  960  tons  register,  in- 
cluding East  and  West  Indiamen,  Eng- 
lish and  foreign  traders,  steam-packets, 
cotters,  &c. ;  and  the  reports  of  the  many 
intelligent  and  experienced  commanders 
who  have  it  in  use,  and  who  have  put  it 
to  the  most  severe  and  complete  trial,  are 
at  once  gratifying  and  conclusive  as  to 
the  many  great  and  important  advantages 
it  possesses.  In  short,  all  agree  in  allow- 
ing it  to  combine  compactness,  cheapness, 
and  security. 


II alley's  comet. 

( For  the  Mechanics'  Magazine,  Oct.  17.  J 

Extract  of  an  Rphetneris  lately  issued 
from  the  office  of  the  Nautical  Almanac  ; 
computed  upon  the  former  elements,  only 
adding  9  days  to  the  perihelion. 

Mean  Noon  at  Greenwich. 


Ri.  Ajc. 

n.  uec. 

u.  ni. 

s. 

u  / 

Oct.  10, 

10  44 

37 

63  236 

  12, 

13  45 

45 

57    13-2  (perigee.) 

  14, 

15  27 

55 

40  234 

  16, 

16  14 

1 

25  30 

  17, 

27 

42 

10  112 

  18. 

37 

57 

11  22-5 

  19, 

  20, 

45 

52 

10  260 

S 

4 

7  115 

  21, 

S 

4  29-4 

  22, 

  23, 

17  1 

2  127 

4 

2* 

0  168 

S.  Dec. 

  24, 

7 

3 

1  230 

  25, 

9 

16 

2   50  0 

  26, 

11 

8 

4  50 

  27, 

12 

30 

5    13  1 

  28, 

13 

52 

0  128 

  20, 

14 

51 

7  67 

  30, 

15 

37 

7  556 

  31. 

16 

13 

8  398 

Mr.  Woollgar's  anticipation  that  the 
comet  would  pass  north  of  the  quadri- 
lateral of  the  Great  Bear  has,  it  will  be 
observed,  been  fully  verified. 


PERILOUS  BALLOON  ASCENT. 

Mr.  Clayton,  the  western  aeronaut, 
narrowly  escaped  a  sudden  and  violent 
end,  during  a  balloon  ascension  which 
he  made  on  the  21st  August  at  Lexing- 
ton, Ky.  He  had  risen  to  an  elevation 
of  about  two  miles,  when  the  perilous 
occurrence  alluded  to  took  place.  We 
subjoin  his  own  account  of  it. — American 
Railroad  Journal. 

"  At  twenty-three  minutes  after  five,  when 
at  an  altitude  of  two  miles,  I  discovered  that 
the  gas  had  completely  filled  the  balloon,  and 
that  the  neck  had  become  entangled  between 
the  cords  by  which  I  was  suspended,  pre- 
venting the  surplus  gas  from  escaping,  and 
confining  the  valve-cord  so  that  I  could  not 
open  the  valve. 

«*  I  immediately  busied  myself  in  liberat- 
ing the  valve-cord,  and  while  in  the  act  of 
doing  this,  the  neck  and  cord  were  snatched 
with  violence  from  me,  the  upper  portion  of 
the  balloon  burst  with  a  tremendous  noise, 
and  I  and  the  whole  fabric  fell  two  or  three 
hundred  feet,  with  the  velocity  of  a  stone. 
The  rapid  descent  was  then  a  little  checked ; 
and  now  the  most  critical  moment  of  my  life 
was  at  hand — a  moment  that  required  calm- 
ness, presence  of  mind  and  activity,  for  an 
awful  scene  presented  itself.    The  lower  part 
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of  the  balloon,  by  the  violent  resistance  of 
the  atmosphere,  in  descending,  had  been 
pressed  against  the  surface  of  the  net-wort, 
and  formed  into  a  parachute,  of  about  twen- 
ty-five  feet  in  diameter;  but  through  the 
centre  of  this  imperfect  parachute  1  could 
behold  the  naked  valve,  the  small  meshes  of 
the  net,  and  a  great  portion  of  the  silk  on 
each  bide,  which  formed  the  resisting  sur- 
face, hung  in  ribbons,  dashing  from  side 
to  side,  and  producing  a  noise  like  that  of 
shattered  sails  of  a  ship  in  a  tempest.  This 
hurricane  noise  was  not  produced  by  the 
rapid  descent  alone,  but  by  the  violent  oscil- 
latory and  rotary  motion  of  the  parachute. 
At  one  moment  1  was  almost  in  a  horizontal 
line  with  the  parachute,  and  then  I  was 
dashed  through  the  air  to  a  level  on  the 
opposite  side;  thus  describing  an  arc  of 
nearly  a  semi-circle,  the  radius  of  which  was 
about  fifty  feet;  and  at  the  same  time  I 
and  my  car  were  whirling  with  sickening 
velocity.— While  in  this  situation  1  succeeded 
in  dashing  overboard  all  my  bags  of  ballast, 
which  weighed  about  80 lbs. 

'*  In  four  minutes  1  descended  about  ft  mile, 
and  reached  a  region  of  dense  clouds.  At 
this  time  I  untied  the  upper  end  of  my  cable 
and  held  it  in  my  hands,  threw  over  my 
anchor  and  allowed  it  to  swing  at  the  full 
length  of  the  rope  (150  feet)  j  it  was  thrown 
at  every  vibration  far  above  the  level  of  my 


"  On  passing  beneath  the  cloud,  I  saw  the 
town  of  Athens  a  little  to  the  south-west  of 
me.  In  five  minutes  more  I  reached  the 
ground  with  a  pretty  severe  shock,  but  sustain- 
ing no  injury  worth  mentioning.  The  whole 
balloon  or  parachute,  was  instantly  flat  on 
the  ground,  a  mass  of  ribbons.  A  few  dark 
faces  (negroes)  appeared  at  a  short  distance 

ing — frightened  to  death  at  the  huge  machine 
that  came  whirling  over  their  heads,  and  still 
more  frightened  when  they  saw  me  spring  out 
of  it." 

MR.  HERA  PATH'S   FORMULA   FOR  VELOCI- 
TIES ON  INCLINED  TLANES. 

Sir, — I  am  afraid  Mr.  Hera  path's  bed 
for  some  time  to  come  will  not  be  a  bed 
of  roses ;  but  be  has  made  it  for  himself, 
and  must,  therefore,  try  to  repose  himself 
upon  it  in  the  best  way  he  can.  Although 
he  can  scatter  censure  in  every  direction 
without  either  measure  or  mercy,  yet  he 
is  himself  so  very  thin-skinned  as  to  take 
offence  at  any  expression  that  can  in  the 
slightest  degree  be  supposed  to  call  in 
question  his  own  infallibility.  In  his 
rather  intemperate  reply  to  Mr.  James 
Combe,  C.E.,  he  describes  the  red- 


shanked  and  breekless  clan  (to  which  I 
myself  am  not  ashamed  to  own  I  belong), 
"  as  coming  from  the  North  in  shoals, 
like  herrings,  with  tartan  petticoats,  &c 
Again,  in  No.  2  of  his  series,  p.  167,  vol. 
xxiii.,  in  speaking  of  the  opinions  of  men 
of  science,  he  says,  "  there  are  some  with 
whom  a  good  fee  will  always  procure  a 
good  opinion,  and  even  prove  that  the 
steeper  and  more  difficult  is  the  easiet 
line  to  be  worked."  I  think  we  may, 
without  uncharitahleness,  conclude,  thai 
there  is  just  as  much  ground  for  ascribing 
to  any  section  of  our  men  of  science  a 
greater  regard  for  fees  than  facts,  as  for 
the  alleged  want  of  breeches'  pockets  to 
hold  them.  1  do  not  believe  there  is  a 
single  man  of  science,  whose  opinion  is 
worth  having,  who  would,  for  the  sake  of 
a  few  pounds,  give  an  opinion  which  he 
knew,  in  his  own  mind,  to  be  erroneous. 
Such  random  imputations  and  such 
coarse  language,  are  but  ill  calculated  to 
promote  the  interests  of  truth  and  free 
inquiry. 

Mr.  Herapath,  in  addition  to  his  great 
mathematical  attainments  must,  I  con. 
ceive,  have  some  intimacy  with  the  occult 
science;  for  I  find,  in  No.  629,  he  states 
that  the  value  of  h  in  his  newly-discovered 
30 

formula,  j  •  h%  when  the  plane  de- 
22 

scends,  cannot  safely  be  taken  above  6 
feet  per  mile,  or  one  in  880.  Now,  in 
my  last  article,  No.  634,  which  was  writ- 
ten a  considerable  time  before  his,  I  re- 
quested him  to  give  the  greatest  value  of 
h.  60  that  we  might  know  when  his 
formula  presented  a  true  or  a  false  result. 
But  be  this  as  it  may,  we  shall  assume 
h  =  6  feet.  Will  this  value  of  A,  accord- 
ing to  his  formula,  produce  a  true  result? 
Let  us  see. 


t     h  30X22 

1  —  —  —   =  411  miles,  ac- 

22  16 

cording  to  Mr.  Herapath 's  formula.  But, 
from  a  rule  derived  from  Nature's 
unerring  laws,  the  velocity   will  he, 

\Z2g~h'S600  t  a/  2  g  h  • 


30  + 


6280 


30+- 


22 


=  43  •  39  miles.  So  that  it  appears  that 
Mr.  Herapath  is  here  in  the  dark  as  to  the 
true  value  of  h,  since  it  can  iu  one  (and 
no  more  than  one)  case  produce  a  true 
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result,  according  to  his  own  formula.  Thi*, 
however,  may  be  obtained  by  assuming, 
30 


j  Z  ±  =  30  +  ^MUg,  which  equa. 
22  « 

44 

tion  by  reduction  becomes  h  +  — g 
^/A  =  22,  from   which  we  find  A  = 

/V®+^  7.63  feet> or 

7$  feet  nearly.  From  which  it  appears 
that  Mr.  Herapath's  formula  for  descend- 
ing planes  is  only  true  in  one  single  case, 
that  is,  when  the  fall  is  7^  feet  per  mile. 

In  his  last  article  he  seems  to  have  some 
doubts  of  the  accuracy  of  his  formula  for 
ascending  planes,  and  he  has  endea- 
voured, by  a  kind  of  patchwork,  to  make 
it  better.  But  on  this  subject  I  shall  not 
at  present  enter,  but  reserve  it  for  another 


Iver  Maciver. 


Yours,  &c. 


OF  A  TRAVELLER  ON  AMERICAN 
STEAM-NAVIGATION. 

(Fur  the  Mechanics'  .Magazine. ) 

Sir,  —  During  my  residence  in  the 
Western  States  of  Amerca,  I  devoted  some 
attention  to  fresh-  water,  navigation,  a  sub- 
ject which  is  very  little  known  in  this 
country.    In  the  newspapers,  we  fre- 
quently read  accounts  of  the  accidents 
produced  by  the  bursting  of  the  boilers 
of  the  Mississippi  and  Ohio  steamers  ; 
and  as  often  have  these  accidents,  with, 
out  any  reason  whatever,  been  attributed 
to  the  principle  of  the  engines,  all  of 
them  beiug  high-pressure,  though  a  few 
steamers  are  (or  were)  provided  with 
condensers  on  the  English'  plan.    I  say, 
all  the  engines  are  high-pressure;  for 
the  average  working  pressure  of  the 
steam  is  135 lbs.  on  the  inch;  though 
many  of  the  boats  work  regularly  with 
a  higher  pressure  than  that,  and  but 
few  with  a  lower.   This,  I  am  informed, 
is  the  average  pressure  to  which  the 
safety. valves  are  loaded ;  though  when 
an  engine  is  working  properly,  it  occa- 
sionally blows  off  a  little  steam.  En- 
gineers like  to  see  a  puff  now  and  then 
from  the  safety-valve,  as  it  proves  that 
every  thing  is  going  on  well,  and  that 


the  firemen  are  doing  their  duty.  W| 
racing  the  safety-valve  is  often  loaded,  or 
trod  down,  and  the  pressure  is  then  un- 
known. I  have  seen  tar  and  rosin  thrown 
into  the  fire  on  these  occasions;  but 
though  I  have  travelled  many  thousand 
miles  in  steamers  on  the  great  Western, 
rivers,  and  made  it  a  rule  to  inquire  into 
all  the  accidents,  explosions,  &c.  which 
occurred  in  the  west  for  six  years,  I  never 
knew  of  or  heard  of  an  accident  to  a 
boiler  when  racing  ;  I  also  saw  the 
answers  sent  by  many  of  the  steam-boat 
owners,  captains,  engineers,  insurance 
agents,  and  so  forth,  to  Mr  Livingston's 
(late  American  Envoy  to  France,)  que- 
ries, which  were  contained  in  a  circular, 
requesting  information  on  this  subject, 
in  hopes  of  his  being  able,  when  Secre- 
tary of  State,  to  frame  some  law  to  pre- 
vent these  accidents.   All  the  answera 
contained  similar  statements,  attributing 
every  accident,  with  one  exception,  to 
the  neglect  of  the  engineer,  in  per- 
mitting the  level  of  the  water  in  the 
boilers  to  fall  below  the  fire  level,  when 
the  boat  or  boats  were  at  rest.   The  ex- 
ception occurred  on  board  the  Caledonia 
on  her  way  from  New  Orleans.  This 
explosion  was  attributed  to  the  bottom 
of  one  of  the  boilers  becoming  red  hot, 
from   the  immense  quantity  of  clay 
which  accumulated  in  them  during  their 
passage  down  the  Ohio  and  Mississippi, 
and  up   the  latter  river,  to  a  short 
distance  of  the  mouth  of  the  former. 
These  rivers  were  very  turbid,  and  such 
was  the  haste,  that  no  delay  occurred  at 
New  Orleans  in  discharging  and  taking 
in  a  fresh  cargo,  so  there  was  no  oppor- 
tunity of  clearing  the  boilers  when  the 
vessel  was  in  that  port.   The  person  who 
put  the  new  boiler  in,  assured  me  he 
felt  quite  certain  that  the  accident  oc- 
curred in  this  way. 

1  say  that  it  is  the  general  opinion,  in 
which  I  concur,  that  the  explosions  and 
cases  of  collapse  of  flues,  known  to  have 
occurred  in  these  steamers,  where  the 
cause  could  be  discovered,  were  traced 
to  the  engineer's  permitting  the  water  in 
the  boiler  to  fall  below  the  fire  surface, 
when  the  vessel  was  at  rest.  Such  rests 
are  very  frequent.  They  occur  in  putting 
passengers  or  freight  ashore,  or  taking 
in  passengers,  freight,  and  fuel.  The 
fire  is  kept  up,  though  the  engine  is 
stopped;  the  steam  passes  off,  and  as 
the  force-pump  is  not  at  work,  the 
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water  quietly  boils  away  until  its  surface 
falls  below  tbe  fire  level.   Tbe  belt  of 
iron  above  the  surface  of  the  water,  and 
under  the  highest  fire  level,  becomes 
red  hot,  and  continues  so  until  the  boat 
it  moved  by  tbe  engine  being  set  to  work. 
The  boilers  first  obey  the  movement  of 
the  boat,  and  are  carried  forward,  the 
water  in  them  remaining  at  rest,  until 
h  is  accumulated  in  those  ends  of  the 
boilers  in  the  direction  of  the  steamer's 
stern.   The  mass  of  water  is  now  driven 
forward  in  the  form  of  a  wave  by  its 
own  gravity,  and  passing  over  a  red-hot 
surface,  is  in  part  decomposed  and 
flashed  suddenly  into  steam  of  very  great 
elasticity.  The  joints  also  get  an  oblique 
strain  at  tbe  same  moment,  the  hot  lap 
in  contact  with  the  water  being  cooled 
and  contracted  suddenly,  while  the  under 
lap  exposed  to  the  fire  is  still  hot.  This 
must  act  as  a  sudden  blow  across  the 
rivets,  which  occurring  exactly  at  the 
moment  of  the  sudden  strain  from  the 
increased  steam  and  free  hydrogen,  is 
doubtless  the  cause  of  the  explosion. 
It  is  unnecessary  for  me  to  add,  that  no 
species  of  valve  or  fusible  plate  can 
protect  or  prevent  such  accidents  as 
these.    Legal  or  penal  enactments,  it  is 
to  be  feared,  will  ne  equally  useless,  for 
the  engineers  are  not  deterred  by  the 
fate  which  surely  awaits  them  in  case  of 
an  explosion.    Men  will  idle,  sleep, 
drink,  and  talk  with  passengers.   I  have 
spoken  to  officers  of  steamers,  and  though 
they  all  admit  the  absolute  necessity  of 
a  change  in  the  regulation  of  the  en- 
gineers, yet  none  of  them  would  adopt 
the  following  suggestions,  though  all 
admitted  the  absolute  necessity  of  some- 
thing being  done.   The  reader  will  rea- 
dily comprehend  why  the  suggestions 
were  not  adopted,  when  he  is  informed  of 
the  order  or  discipline  and  duty  of  the 
officers  of  a  great  Western  steamer, 
several  of  which  are  above  900  tons' 
measurement,  and  one,  the  Homer,  above 
1,000  tons. 

The  first  officer  in  command  is  the 
captain.  His  duty  is  to  see  that  every 
person  in  the  vessel,  except  the  engineer, 
u  attentive  to  his  duty.  He  may  advise 
—that  is  all. 

The  pilot  who  navigates  and  actually 
steers  the  vessel.  The  wheel  is  never 
out  of  his  hand,  or  his  assistants,  the 
whole  time  the  vessel  is  in  motion.  He 
rings  the  bell  for  the  engineer  to  set 
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the  engine  in  motion  (to  go  ahead),  to 
invert  the  motion  (to  back  her),  or  to 
diminish  the  speed,  or  to  increase  speed, 
or  to  throw  one  or  both  paddles  out  of 
geer,  by  means  of  a  contrivance  which 
I  have  only  seen  in  the  Western  steamers. 
The  pilot,  too,  has  no  control  over  the 
engines;  he  may  complain  of  want  of 
steam,  or  speed,  to  the  captain,  who 
may  give  the  engineer  some  abuse,  or 
report  him  to  the  owners,  or  in  some 
cases  dismiss  him.  It  is  an  understood 
thing,  that  the  pilot  must  not  be  inter- 
fered with  by  the  captain,  any  more 
than .  the  captain  of  a  merchantman 
would  be  allowed  to  meddle  with  the 
sailing  of  a  ship  going  into  a  harbour, 
after  shipping  a  regular  pilot. 

The  clerk  is  the  captain's  assistant. 
He  takes  his  place  in  case  of  illness,  • 
death,  or  accident.  His  duty  is  to  at- 
tend to  the  receipts  and  payments  for 
freight;  passage  money;  the  landing 
and  receiving  of  goods ;  the  purchasing 
of  wood  for  fuel ;  the  ship's  papers  and 
accounts.  He  is  also  expected  to  mind 
that  proper  notice  is  given  the  pilot  of 
the  place  to  land,  or  take  in,  or  put  out 
passengers  and  freight,  so  that  the  ves- 
sel may  be  "  rounded  to  "  in  safety,  and 
brought  alougside,  or  the  boat  rowed, 
as  the  case  may  be. 

The  mate  attends  to  the  crew  on  the 
forecastle,  and  as  the  fire-doors  open 
on  that  part  of  the  vessel,  he  has  con- 
trol over  the  firemen.  The  engineer 
may  command  them,  but  be  generally 
gives  the  word  to  the  mate  or  his  deputy. 
The  mate  receives  and  stows  the  cargo ; 
takes  care  that  it  is  so  arranged  that  the 
different  parts  are  easily  come  at.  He 
examines  the  pumps,  the  hold,  and 
bottom  of  the  vessel ;  he  has  the  decks 
and  roofs  washed  and  swabbed  down 
before  sun-rise  ;  he  must  also  attend  to 
live  stock,  and  keep  a  look  out  for  fire, 
particularly  when  cotton  and  other  com- 
bustibles are  above  deck. 

The  crew  are  generally  sailors  who 
take  a  turn  at  fresh-water  navigation  for 
a  season.  Their  duty  is  to  attend  to  the 
mooring  and  unmooring  of  the  steamer, 
parting  the  cargo,  and  so  forth.  They 
put  passengers  ashore  in  the  boat 

The  firemen  are  often  slaves  in  the 
cotton  boats,  but  in  the  upper  boats  they 
are  generally  Americans.  Their  duty  is 
to  feed  the  fires  constantly,  night  and 
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day.  They  also  assist  in  cleaning  the 
boilers  and  in  talcing  in  wood. 

The  deck  passengers  assist  in  talcing 
io  wood  at  the  different  stages ;  and  in 
case  of  the  steamers  taking  the  ground, 
they  are  expected  to  assist  in  getting 
her  off.  For  these  services  an  allow- 
ance is  made  them  in  their  passage, 
money. 

The  number  of  hands  available  in 
case  of  an  emergency,  is  very  great  on 
the  return  trip  from  New  Orleans  of  a 
large  boat.  The  total  number  is  some- 
times about  1,000,  and  frequently  above 
500.  It  is  quite  a  common  occurrence 
for  the  captain  to  call  the  cabin  pas- 
sengers together  after  they  have  started, 
and  their  names,  places  of  destination, 
&c.  been  entered,  and  request  them  to  take 
into  consideration  the  circumstances  in 
which  they  are  all  placed,  and  the  ne- 
cessity of  order  and  discipline  being 
preserved,  both  in  the  cabin  and  steerage 
or  upper  deck.  He  concludes  by  mov- 
ing, that  three  gentlemen  be  appointed 
by  the  cabin  passengers  from  amongst 
themselves,  to  whom  all  quarrels  and  dif- 
ferences shall  be  submitted ;  these  three 
to  form  a  court  for  the  trial  of  all  offences 
which  may  occur  on  the  voyage.  The 
captain  then  retires,  and  the  choice  ge- 
nerally falls  on  persons  who  are  well 
qualified  for  the  task.  The  captain  con- 
firms all  their  decrees,  and  punishes  by 
landing  persons  condemned,  or  puts 
them  in  irons,  until  he  hands  them  over 
to  the  civil  authorities  at  the  port  he  is 
bound  to.  This  court  is  extremely  use- 
ful. It  affords  the  cabin  passengers 
amusement,  and  keeps  the  deck  pas- 
sengers in  order.  Indeed,  its  influence 
is  incalculable.  I  have  known  cases  of 
murder,  robbery,  crim.  coo*,  libel,  &c. 
to  have  been  tried  by  them,  and  perfect 
satisfaction  given  to  all  parties.  This 
court  relieves  the  captain  of  much 
trouble ;  if  complaints  are  made  to  him 
of  any  particular  person,  he  brings  the 
parties  before  the  court,  and  leaves  tbem 
until  the  judgment  is  pronounced*  which 
he  generally  confirms. 

On  board  every  steamer  there  is  a  car- 
penter  and  assistant ;  in  large  vessels  a 
head  cook  and  assistants,  two  or  three 
stewards,  arid  a  woman  in  the  ladies' 
cabin.  In  some  there  is  a  washerwoman, 
who  assists  in  the  ladies'  cabin  also. 

The  reader  must  now  be  aware  of  the 
immense  number  of  human  beings  which  . 


are  congregated  in  the  moving  ark,  and  as 
the  Steam-boilers  are  placed  on  the  deekr 
an  accident  or  explosion  most  do  great 
mischief!  Hence  the  great  necessity  of 
care  and  attention  on  the  part  of  the 
engineer,  whose  room  and  workshop,  is 
generally  close  to  the  boiler,  so  that  he  is 
sure  to  be  killed  or  scalded  in  case  of  an 
explosion. 

After  giving  the  subject  of  the  explo- 
sions of  the  boilers  of  the  Western  boats 
every  consideration,  and  talking*  over  the 
matter  with  different  intelligent  captains, 
engineers,  and  engine-makers,  i  was  led 
to  suggest  the  propriety  of  furnishing 
each  boat  with  a  cistern  to  hold  a  supply 
of  water  for  two  hours.  This  cistern  to 
open  by  a  pipe  into  one  of  the  boilers  at 
the  proper  water  level.  The  cistern  to 
be  placed  above  the  boiler.  It  would 
then  act  like  a  bird-fountain;  and  when- 
ever the  water  in  the  boiler  fell  below  the 
level  of  the  pipe,  that  instant  the  water 
from  the  cistern  would  now  into  the 
boiler  until  the  proper  level  was  esta- 
blished, and  so  on  until  the  reserve  sup- 
ply was  used.  The  gauge  to  this  cistern* 
to  be  so  placed  that  the  pilot  could  see  it 
before  he  rung  the  bell  for  the  boat  to  go 
on.  I  afterwards  thought  it  better,  be- 
cause cheaper,  to  suggest  the  propriety  of 
attaching  two  gauge-cocks  to  each  of  the 
side  boilers  by  means  of  tubes  cased  in 
charcoal,  which  should  be  conveyed  up- 
wards to  the  steering-house,  where  they 
would  be  close  to  the  pilot's  hand ;  thus 
the  pilot  would  be  enabled  to  discover  the 
level  of  the  water  in  the  boilers  before  he 
rung  the  bell,  or  the  vessel  was  moved; 
Fiually,  i  suggested  that  one  tube  and 
gauge-cock  might  be  taken  from  each 
side  boiler  at  the  lowest  sqfe  water  level, 
and  carried  up  to  the  steering-house,  to. 
be  always  examined  by  the  pilot  before 
he  made  the  signal  for  starting. 

In  this  simple  manner  a  check  would- 
be  established  on  the  engineer,  by  a  psr- 
son  of  known  character,  one  who  must  be 
always  at  his  post,  and  always  alive  to  his i 
duty,  and,  at  the  sains  time,  much  ex- 
posed to  any  casualty  which  should  hap* 
pen  from  the  engineer's  neglect,  the  pilot's 
station  being  immediately  over  the  boiler. 

The  benefit  of  this  arrangement  wa* 
admitted,  but  nobody  adopted'  if,  though 
it  would  not  have  cost  five  dollars  to 
make  and  secure  the  proper  apparatus. 
Tlie  objection  was  more  to  the  change  of. 
responsibility  than  to  the  apparatus. 
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The  pilot*  would  not  like  it ;  as  it  was, 
they  thonght  they  had  quite  enough  to 
attend  to. 

As  to  the  reserve  cistern,  it  would  cost 
too  much,  and  it  would  be  so  much  dead 
freight.  It  might  be  of  use,  where  idle 
or  lazy  engineerswere  employed,  but  at 
-other  times  it  would  be  worse  than  use- 
less. Under  the  circumstances,  the  par. 
lies  entrusted  thought  it  better  to  run  all 
risks,  and  go  on  as  before.  Thus  we  see 
habits  established  and  a  mode  of  pro- 
cedure confirmed  in  a  few  years;  for  it  is 
only  a  few  years  since  the  first  steamer 
floated  on  the  Ohio,  or  any  other  Western 
ri?er.  The  number  now  must  amount  to 
upwards  of  300,  and  less  than  400. 
Nearly  all  of  these  occasionally  visit  New 
Orleans. 

I  made  a  calculation  from  the  tables  in 
the  insurance-offices,  and  think  their  num- 
ber above  340.  These  boats  are  all  hnilt 
of  wood.  They  are  not  coppered,  for  any 
kind  of  sheathing  would  be  torn  off  by  the 
drift  wood,  snags,  and  so  forth.  There 
was  some  expectation  of  iron  boats  being 
adopted  when  I  left  that  part  of  America, 
nut  I  have  not  been  informed  of  any  yet 
built. 

If  you  think  the  subject  worth  public 
attention,  I  will  continue  it  in  my  next, 
and  give  you  details  of  the  construction 
of  engine,  &c.  &c. 

Truly  yours, 

Edward  Talebois. 

[We  shall  have  much  pleasure  in  lay- 
ing a  continuation  of  Mr.  Talebois's  inte- 
resting correspondence  before  our  readers. 
Mr.  T.  alludes  in  a  postscript  to  »*  an  out- 
line of  the  Huntsman"  as  accompanying 
his  present  paper,  but  this  we  have  not 
received.  If  it  has  miscarried,  we  hope 
b|  will  oblige  us  with  another.— Ed. 

LONDON  AND  GREENWICH  RAILWAY. 

Yesterday  the  experimental  running 
of  the  train  of  engines  and  carriages 
commenced  at  Deptford about  3  o'clock, 
and  continued  until  5,  to  the  great  de- 
light and  satisfaction  of  the  multi- 
tude present,  among  whom  were  several 
foreigners  of  distinction  and  members 
of  the  Society  of  Friends.  The  Royal 
William  engine,  which  appeared  to  be 
the  favourite,  led  off  a  train  of  eight 
elegant  carriages,  containing  nearly  200 
persons,  in  very  gallant  style,  from  the 


High-street  to  the  Grand  Surrey  Canal, 
at  which  place  many  gentlemen  alighted 
to  inspect  the  beautiful  oblique  elliptic 
arches  over  the  canal.  Every  arrange- 
ment for  the  convenience  and  comfort  of 
the  visiters  seemed  to  have  been  made, 
and  the  utmost  order  prevailed.  We 
understand  that  it  is  the  intention  of  the 
Directors  to  continue  these  trials  every 
Thursday  until  the  whole  of  the  rails 
are  laid,  and  the  finishing  touch  given 
to  the  line  to  Bermondsey,  whi  ch  will 
be  in  a  few  weeks,  when  the  travelling 
in  earnest  and  for  hire  will  begin. 

THE  PATENT  LAW  AMENDMENT  ACT. 

The  challenge  which  we  threw  out  in 
our  last  Number  to  Mr.  Archibald  Rosser, 
to  give  the  name  and  title  of  the  patent 
which  he  alleged,  in  his  letter  to  the 
Times  dated  the  5th  of  October,  had  been 
actually  amended  under  the  new  Act,  and 
also  to  describe  the  form  of  proceeding 
which  he  averred  had  been  agreed  on  by 
the  Attorney-General  and  Solicitor-Ge- 
neral, has  remained,  as  we  expected,  un- 
answered. And  for  reason  good — no 
such  amended  patent  existed  at  the  time 
w  he  wrote,"  and  no  6uch  form  of  pro- 
ceeding had  been  agreed  on.  That  we 
might  be  the  better  assured  of  these  facts, 
we  went  on  Saturday  last  (five  days 
after  the  date  of  Mr.  Rosser's  letter)  to 
the  Inrolraent-ofllce,  and  there  ascer- 
tained that  there  had  not  been  at  that 
time  a  single  disclaimer  or  memorandum 
of  alteration  filed,  or  offered  to  be  filed. 
We  made  inquiry,  also,  at  the  proper 
quarters  as  to  the  form  of  process  alleged 
to  have  been  agreed  on,  and  found  that 
that,  too,  was  equally  imaginary.  We  got 
a  sight,  however,  of  a  paper  headed 
4t  Proposed  Form  of  Proceeding,"  the 
ink  of  which  was  hardly  yet  dry,  and 
which  was  (we  believe)  on  tjiat  day  sub- 
mitted for  the  first  time  to  the  Attorney- 
General  and  Solicitor-General.  We  were 
wondering  who  the  proposer  might  be, 
wheu  a  little  bird  whispered  into  our  ear 
that  the  "  Proposed  Form"  came  from 
the  very  Mr.  Archibald  Rosser  who  had 
affirmed  that  all  was  agreed  upon  ten 
days  before,  and  that  it  had  been  con- 
cocted between  this  person  and  a  clerk  of 
the  clerk  of  the  Clerk  of  the  Patents— the 
same  high  functionary,  we  presume,  who 
appears,  from  a  notice  in  the  corner  of 
the  Times  devoted  to  correspondents,  to 
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have  sent  to  that  journal  an  attestation  of 
the  truth  of  Mr.  Rosser's  most  untrue 
story. 

We  shall  make  no  comment  on  these 
fact?,  but  leave  them,  and  the  conduct  of 
Mr.  Archibald  Rosser's  ally,  to  the  im- 
partial judgment  of  our  readers. 


NOTES  AND  NOTICES. 

Calculating  Machine.  —  The  Salopian  Journal 
contains  a  letter  from  a  Mr.  Thomas  Evans  Jones, 
fa  which  he  says—*'  I  have  invented  a  machine 
with  which  numeration,  addition,  subtraction,  mul- 
tiplication and  division,  simple  and  compound,  in- 
cluding weights  and  measures,  Sec,  may  be  worked 
by  nine  or  twelve  puplla  in  a  class  (without  the  aid 
of  books  or  slates,)  with  the  same  figures,  altering 
the  sums  at  pleasure ;  by  which  means  a  very  rapid 
improvement  is  effected  in  the  scholar,  and  the 
labours  of  the  teacher  greatly  diminished." 

Wooden  Pavements — We  observe  from  the  New 
York  papers,  that  a  trial  is  about  to  be  made  in 
that  city  of  the  plan  of  paving  with  wood  followed 
in  St.  Petersburg!!,  and  repeatedly  recommended 
by  us  fur  adoption  in  the  more  retired  parts  of  our 
own  metropolis.  A  part  of  the  Broadway  has 
been  selected  for  the  purpose.  "  Each  of  the  small 
blocks  of  wood  is  of  hexagonal  shape;  the  whole 
are  fitted  together  and  driven  ap  tightly,  by  a  long 
strip  of  timber  near  the  goiter  at  the  sides ;  and 
the  interstices  between  the  blocks  to  be  well  paved 
with  tar  or  pitch." 

Brunei*  Railway. — The  projectors  of  this  rail- 
way took  credit  for  100,000  passengers  only,  as  the 
number  that  would  avail  themselves  of  it  in  tra- 
velling between  this  city  aod  Antwei  p ;  bnt  although 
it  has  not  been  opened  more  than  five  month*,  the 
number  already  exceeds  200,000.— Bruttels  Paper. 

Windmill  Ship.— The  Bib/ioteca  Italiana  men- 
tions, that  one  Guiseppe  Bruscetti,  an  engineer, 
has  constructed  a  ship  which  is  propelled  in  the 
manner  of  a  windmill.  '*  The  vessel  has  two  pad- 
diet  like  a  steam-boat,  and  the  mechanism  of  the 
windmill  is  so  contrived,  that  if  there  is  any  wind 
at  all,  Irotn  whatever  quarter  it  may  blow,  the 
vessel  is  propelled  by  the  action  of  the  sails,  aod 
may  be  steered  in  whatever  direction  is  desired." 
We  suspect  that  this  is  but  an  Italian  resuscitation 
of  some  of  the  many  schemes  of  the  same  kind 
which  have  been  broached  in  Eugland — two  or 
three  of  them  in  our  own  pages.  If  Signor  Brus- 
cetti will  consult  our  16th  vol.,  p.  09.  he  will  see 
what  he  has  to  expect,  should  he  ever  attempt  to 
carry  his  ideas  into  practice  on  a  large  scale. 

The  most  remarkable  result  of  barometrical 
measurement  was  recently  obtained,  by  Baron 
Von  Humboldt  showing  that  about  18,000  square 
leagues  of  the  north-weat  of  Asia,  including  the 
Caspian  Sea  and  the  Lake  of  Aral,  are  more  than 
320  feet  below  the  level  of  the  surface  of  the 
ocean  in  a  state  of  mean  equilibrium.  This  enor- 
mous  basin  is  similar  to  some  of  those  large  cavi- 
ties on  the  surface  of  the  moon,  and  is  attributed 
by  HomboMt  to  the  upheaving  of  the  surrounding 
mountain  chains  of  the  Himalaya,  of  Kuen-Lun,  of 
Thion  Chan,  to  those  of  Armenia,  of  Erzcrum,  and 
of  Caucasus,  which,  by  the  undermining  of  the 
country  to  so  great  an  extent,  cause  I  it  to  settle 
below  the  usual  level  of  the  sea.  The  very  con- 
templation of  the  destruction  which  w.uld  ensue 
from  the  bunting  of  any  of  those  barrier*  which 
now  shut  out  the  sea,  la  fearful.— Mr$.  Somerville. 

The  Greenwich  Railway.-  A  report  has  been  in- 
dustriously circulated  tor  gambling  purpose*  during 
the  present  week,  that  the  Greenwich  Railway 


Company  are  in  want  of  from  100,000/.  to  200,0001. 
over  their  estimate  to  complete  their  work;  we  are 
authorised  to  »ay,  that  this  is  altogether  untrue, 
and  that  so  far  from  it,  there  is  mure  than  proba- 
bility that  the  work  will  be  completed  within  the 
estimate,  notwithstanding  considerable  expense  has 
been  incurred  for  works  uot  included  in  the  original 
estimate. 

The  Needle  in  Iron  Boale.— Captain  Jobnson, 
R.  N.,  has  been  directed  by  the  Lords  of  the  Ad- 
miralty to  proceed  to  Limerick,  for  the  purpose  of 
making  certain  experiments  on  the  attraction  of 
the  needle  on  board  the  iron  steam-boats  in  the 
Shannon.  It  appears  that  the  compass  has  been 
found  nearly  useless  to  these  vessels.— Timet. 

The  Parliamentary  trustees  on  the  river  Clyde 
have  offered  a  premium  of  100  guineas  for  the  best 

f Tactical  mode  of  preventing  accidents  from  the 
in  perfect  construction  of  steam-engine  machinery. 
Another  KHM.  is  to  be  divided  amongst  the  unsuc- 
cessful candidates  who  invent  something  worthy  of 
attention. — Mining  Journal.  • 

■   The  Eye,  being  a  material  organ,  of  course  has 
a  limit,  beyond  which  it  cannot  see;  but  the  range 
is  greater  than  any  length  which  we  can  determine  ; 
and  we  have  an  easy  means  within  that  rang*  of 
finding  the  rate  at  which  the  action  of  light  is  pro- 
pagated.   We  can  observe  the  planet  Jupiter  in 
two  different  positious  of  the  earth's  orbit  ;  in  the 
one  of  which  we  are  the  whole  diameter  of  the 
orbit  of  the  earth,  or  about  190,000,000  of  miles, 
nearer  to  Jupiter  than  in  the  other.    We  can  also 
calculate  the  time  at  which  the  eclipses  of  Jupiter's 
moons  begin  and  end  ;  and  this  we  can  do,  referring 
them  to  a  common  centre.   Now  it  is  found,  by 
actual  observation,  that  when  the  eclipse  is  observed 
from  the  longer  distance,  it  happens  about  10  min. 
20  sec.  later  in  time  than  when  it  is  observed  from 
the  shorter  distance.    The  part  of  the  eclipse  which 
is  chosen  for  this  purpose  is  the  instant  that  the 
Moon  emerges  from  the  shadow  of  Jupiter,  and  it 
is  evident  that  the  above-mentioned  minntes  and 
seconds  are  the  time  that  the  light  of  the  satellite 
requires  to  travel  across  the  earth's  orbit;  and  if  we 
divide  the  diameter  of  the  orbit  by  the  seconds,  we 
liud  that  the  propagation  of  light  is  at  the  rate  or 
about  192,000  miles  per  second.   We  cannot  accu- 
rately observe  a  much  shorter  time  than  the  Oftb  of 
a  second,  and  during  that  time  light  advances  38,500 
miles,  or  rather  more  than  equal  to  1|  times  round 
the  earth. — The  Earth. 

Communications  received  from  Mr.  Gray— R.  S. 
—A Seeker  after  Knowledge-W.F.  G.  W.— D.  M.  ± 
—Mr.  Mackintosh. 


The  Supplement  to  the  last  volume,  containing 
title,  Index,  &c.  and  portrait  of  Charles  Vignoles, 
Esq.,  C.E.,  is  just  published,  price  6d.  Also,  the 
volume  complete,  in  boards,  price  9*.  Od. 

tt^  Patents  taken  out  with  economy  and  de- 
spatch ;  Specifications  prepared  or  revised ;  Ca- 
veats entered ;  and  generally  every  Branch  of 
Patent  Business  promptly  transacted.  Drawings 
of  Machinery  also  executed  by  skilful  assistants, 
on  the  shortest  notice. 
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AVERY'S  ROTARY-ENGINE. 

We  have  quoted  at  different  times 
from  the  American  journals  some  very 
favourable  notices  of  a  rotary  steam- 
engine  invented  by  a  Mr.  Avery  (see 
vol.  xxiii.  p.  94),  which  had  been  intro- 
duced into  two  or  three  manufactories, 
where  it  had  given  great  satisfaction, 
and  been  applied  in  one  instance  with 
success  to  a  railway-carriage.  Mr. 
Minor,  of  Wall-street,  New  York,  has 
had  a  small  engine  on  this  principle 
built  for  his  printing-office;  and  in  a 
recent  Number  of  his  excellent  Railroad 
Journal,  there  is  the  following  account 
of  its  construction  and  performances. — 
Ed.  M.  M. 

- 

In  No.  12,  vol.  iv.  of  the  Railroad 
Journal,  is  published  an  account  of  the, 
performance  of  one  of  M  r.  Avery's  engines 
used  by  the  proprietors,  Messrs.  Lvnds 
and  Son,  in  their  shop  at  Syracuse,  New 
York,  which  has  now  been  in  use  more 
than  two  years,  and  we  cannot  do  better 
than  republish  a  part  of  that  article.  The 
following  extract  refers  to  an  engine  with 
18-inch  arms  of  6-horse  power ;  but  the 
engraving  given  herewith  represents  one 
with  12-inch  arms,  or  about  2-horse 
power.  There  is  one  now  in  operation 
in  this  city  (Boston)  for  sawing  maho- 
gany, with  2 J  feet  arms,  which  will  do 
the  work  of  a  12  or  15-horse  power  en- 
gine, and  performs  to  the  entire  satisfac- 
tion of  those  who  use  it:— 

"  The  engine,  that  is,  the  shaft  and  arms, 
weigh,  as  I  learn,  only  16 lbs.;  the  arms 
from  centre  of  shaft  to  their  ends  are  18 
inches,  and  in  their  revolutions  describe  a 
circle  of  9  feet  6  inches  in  circumference ; 
the  two  apertures  at  the  end  of  the  arms  are 
equal  to  the  eighth-part  of  a  superficial  inch, 
and  under  a  pressure  of  80 lbs.  to  the  square 
inch  will  balance  a  weight  of  lOlbs.  From 
some  experiments  made,  it  is  estimated  to 
carry  a  load  of  8  lbs.  through  a  space  of 
37,660  feet  per  minute.  The  boiler  has  66 
feet  surface  exposed  to  the  fire,  and  consumes 
daily  half  a  load  of  soft  dry  wood.  There 
are  on  the  establishment  the  following  ma- 
chines in  operation ;  namely,  two  large  en- 
gine lathes,  one  boring-mill  for  boring 
cylinders,  two  drilling  lathes,  one  grindstone, 
one  mill  for  grinding  coal,  two  bellows,  of 
40  double  strokes  each  per  minute,  which 
will  force  680  cubic  feet  of  air  per  minute, 
under  a  pressure  of  l&lb.  per  square  inch, 
and  requires  four  to  five-horse  power  to  per- 
form its  operation  of  melting  l,5001bs.  of 
iron  per  hour," 


The  following  explanations  will  give 
an  idea  of  the  engine  put  up  at  our 
own  office : — 

The  prefixed  engraving  (fig.  1)  is  an 
elevation  of  a  2-horse  power  engine, 
built  lo  drive  a  printing-machine  which 

f»rints  both  sides  of  the  sheet  before  it 
eaves  the  press.  This  engine,  together 
with  the  boiler,  force-pump,  and  gover- 
nor, and,  in  short,  every  thing  necessary 
for  communicating  motion  to  steam,  and 
to  the  machinery  to  be  operated  upon, 
occupies  a  very  small  space,  it  being  only 
4  feet  8  by  2  feet  1 0  inches. 

A  is  the  boiler,  1/  inches  in  diameter, 
and  78  inches  high,  standing  in  a  cast- 
iron  frame,  with  a  grate  inside. 

B,  the  steam-pipe,  which  conducts  the 
steam  to  the  end  of  the  shaft  CC,  one 
end  of  which  is  enclosed  in  a  (super- 
fluous) cast-iron  tube.  The  steam  is 
ordinarily  conducted  from  the  boiler  to 
the  end  of  the  shaft  in  a  simple  steam- 
pipe,  which  may  be  6  inches  or  6  or  12 
feet  in  length,  to  accommodate  the 
engine  to  the  machinery,  without  regard 
to  the  position  of  the  boiler. 

CC,  the  shaft,  passing  through  the 
case  D  and  the  arms  QQ,  fig.  2,  which 
are  enclosed,  and  revolve  in  the  case  D. 
On  this  shaft,  as  will  he  seen  in  fig.  2.  is 
the  pulley  E,  from  which  the  band  passes 
to  the  machinery. 

D  is  a  circular  cast-iron  case,  in  two 
parts,  fitted  and  put  together  with  bolts, 
and  made  steam-tight.  This  case  has  in 
some  iustances  been  made  of  sheet-iron ; 
cast-iron,  however,  is  deemed  best. 
The  case,  although  the  engine  or  revolv* 
ing-arm  is  only  three-eighths  of  an  inch 
in  the  thickest  part,  is  at  least  5  inches 
through  in  the  centre  where  the  shaft 
passes,  having  the  two  concave  surfaces 
turned  together ;  and  it  is  considerably 
larger,  or  of  greater  diameter,  than  the 
length  of  the  arms,  that  there  may  be 
space,  which  is  enlarged  by  giving  to  the 
casting  near  the  outer  edge  a  half  circle 
in  each  part  of  about  3  inches  in  dia- 
meter, which  forms  a  circular  channel  or 
groove  for  the  steam  beyond  the  end  of 
the  arm,  and  by  which  it  finds  the  out- 
let  F  through  the  bottom,  and  connected 
with  a  pipe' which  conducts  it  off  outside 
of  the  building. 

G,  the  supply-pump,  operated  in  this 
engine  by  cog-wheels,  but  ordinarily  by 
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a  band.  The  wheels,  however,  are  not 
represented  in  the  engraving,  being  de- 
sirous to  show  the  engine  as  in  general 
use,  and  in  its  simplest  form. 

Hf,  the  governor,  or  apparatus  for 
regulating  the  supply  of  steam  to  the 
engine.  This  regulator  is  constructed 
upon  a  new  plan,  and  works  with  cog- 
wheels. 

K,  gauge-cocks.  L,  safety-valve,  which 
is  set  at  a  pressure  of  100  lbs.  to  the 
square  inch. 

M,  smoke-pipe— a  six-inch  stove-pipe. 

N,  apparatus  for  stopping  the  steam, 
or  letting  it  on  to  the  engine. 

O,  serves  to  regulate  the  packing 
around  the  shaft. 

P,  the  supply  water-pipe. 

Fig.  2,  CC,  is  the  shaft;  £,  pulley 
for  the  band ;  r,  the  orifice  in  the  end 
of  shaft  where  the  steam  enters?  QQ, 
the  arms  at  right-angles  with  the  shaft, 
and  through  which  it  passes. 

There  being  a  free  communication 
(except  when  obstructed  by  the  throttle* 
valve  G,  which  it  may  be  in  part  or 
entirely  cut  off,  as  may  be  desired,  there- 
by increasing  or  diminishing  the  ve- 
locity), from  the  boiler  to  the  shaft  and 
arms,  there  it  necessarily  an  equal 
pressure  upon  the  square  inch  of  the 
arms  as  upon  the  boiler ;  and  hence  the 
reaction,  inconsequence  of  the  pres- 
sure in  every  part,  except  where  the 
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steam  escapes,  and  not  from  the  action 
of  the  steam  against  the  atmosphere,  as 
is  generally  supposed. 

The  principal  advantages  of  this  en- 
gine, as  we  conceive,  consists  in  its  com- 
pactness, the  ease  with  which  it  is 
managed  by  any  person  who  can  tend 
the  fire,  the  trifling  cost  of  fuel,  as  well 
as  the  small  outlay  for  the  engine.  The 
most  important  advantage,  however,  for 
many  purposes,  and  especially  for  driv- 
ing printing-machines,  will  be  found  in 
its  perfectly  uniform  motion.  It  is,  in- 
deed, so  perfect,  and  the  velocity  so 
great,  being  about  5,000  revolutions  of 
the  arm-shaft,  and,  of  course,  pulley  or 
wheel,  the  band  runs  per  minute,  that 
but  for  other  thau  the  ordinary  ma- 
chinery attached  to  the  engine,  a  casual 
6bserver  would  scarcely  know  that  a 
steam-engine  was  in  operation, 

This  engine  we  are  yet  full  in  the 
faith  to  believe,  will  be  found  an  im- 
portant improvement  for  railroad  pur- 
poses. The  only  locomotive-engine  of 
the  kind  ever  used,  ran  for  a  short  time 
last ,  spring  on  the  Newark  Railroad ; 
and  after  various  experiments  which 
were  made  to  test  its  qualities  and  power, 
a  car  was  loaded  with  4  tons  of  irou, 
and  attached  to  the  engine,  which  took 
it  with  great  ease  over  tlie  Bergin  Ridge, 
where  there  is  an  elevation  of  152  feet 
to  the  mile,  and  in  one  place  for  a  short 
distance,  when  leaving  the  direct  track 
for  that  built  temporarily  on  the  bank, 
of  6  feet  in  100,  or  312  feet  to  the 
mile. 

ON  RAILWAYS.  BY  JOHN  HERA  PATH,  BS9. 
NO.  XIII. 

So  many  and  so  various  are  the 
schemes  for  railways,  that  one  can 
hardly  take  up  a  newspaper  but  some 
new  project,  gilded  with  an  assurance 
of  20  or  30  per  cent,  profit,  stares  him 
in  the  face.    Twenty-seven  of  these 

{ projects,  though  not  all  equally  well 
ubricated  with  the  promise  of  gain,  are 
now,  I  hear,  in  progress  to  exercise  the 
wisdom  and  exhaust  the  patience  of  our 
legislators.  Whether,  if  granted,  they 
will  every  one  turn  out  profitable  to  the 
shareholders,  is  a  knot  time  alone  ean 
untie.  There  is,  however,  no  question 
but  that  the  state  of  society  needs  and 
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must  have  this  new  species  of  transit, 
and  that  therefore  railways  will  go  on 
progressing  for  many  a  year,  until  every 
Jink  of  the  chain  of  internal  communi- 
cation is  completed.  Some  think  the 
present  prejudice  of  the  public  in  favour 
of  railways  is  a  mania.  Let  them  think 
90  t  but  it  is  a  mania,  like  the  astrono- 
mical madness  of  Copernicus,  the  more 
it  is  known  the  more  it  will  be  approved, 
and  the  better  it  will  be  supported  ;  for 
it  is  a  mania  whose  cause  is  necessity, 
utility  the  effect,  and  mankind  the  party 
to  be  benefited.  It  will  therefore  con- 
tinue, the  public  being  generally  too 
wise  to  neglect  what  is  found  to  be 
advantageous.  Besides,  if  one  portion 
of  the  country  has  a  railway,  another 
must  in  self-defence,  or  sink  rapidly  in 
prosperity.  For  since  no  place  is  in- 
dependent, it  flourishes  or  not  in  pro- 
portion to  its  absolute  and  relative 
Facilities  of  communication  with  other 
places  ;  and  because  railways  are  far  too 
expensive  to  be  constructed  at  every 
whim,  the  re  can  be  but  little  apprehen- 
sions of  rivalry  ;  so  that  the  line,  which 
id  once  judiciously  planned,  will  be  a 
source  ot  permanent  as  well  as  consi- 
derable profit.  The  only  thing  to  be 
feared  is,  whether  advantage  will  not  in 
too  many  instances  be  taken  of  the  pre- 
sent prepossession  of  the  public  in  favour 
of  railways  to  foist  on  them  bad  and 
profitless  schemes,  to  the  prejudice  of 
those  that  are  intrinsically  good.  Some 
do  really  appear  to  carry  absurdity  to  a 
most  daring  height.  It  seems  as  if  to 
make  a  railway  is  all  that  is  needful, 
without  the  slightest  regard  to  end, 
object,  or  utility.  I  have  one  or  two  of 
this  sort  in  view,  which  I  am  surprised 
and  astonished  can  find  supporters. 
Others  again,  notwithstanding  every 
facility  is  given  of  a  good  construction, 
are  purposely  diverted  from  the  natural 
course,  without  any  regard  to  public 
utility,  and  even  against  it,  to  pass 
through  the  lands  of  as  individual  who 
Wishes  to  have  the  benefit  of  a  railway, 
and  may  have  promised  his  Parliament- 
ary influence,  with,  perhaps,  to  indivi- 
duals, a  little  more. 

Thus  it  is  that  private  interest  often 
mars  public  undertakings  though  it 
must  be  allowed  much  more  frequently 
produces  and  cherishes  them.  What) 
indeed,  would  the  elate  of  this  couutry 


be,  if  it  was  not  for  the  concentration  of 
individual  energies  for  private  interest  ? 
As  to  patriotism  in  these  matters,  it  is 
ridiculous  to  say  otherwise,  it  is  a  mere 
name,  a  shadow  the  substance  of  which 
is  private  gain.  Canvass  the  twenty- 
four  millions  of  this  empire  ;  lay  before 
them  the  paralyzing  pressure  of  our 
national  debt ;  and  pourtray  to  them, 
in  the  most  glowing  colours  that  pen  or 
pencil  could,  the  advantages  to  ihe 
nation  that  would  result  from  the  pay- 
ing of  it  off,  and  how  few  and  small 
would  be  the  voluntary  contributions 
towards  it,  aye,  or  even  towards  the 
interest  of  it,  if  law  did  not  compel 
them  !  But  publish  a  prospectus  of 
some  new  speculation,  feasibly  showing 
a  profit  of  10  or  15  percent.,  and  the 
capita],  however  great,  will  rapidly  be 
raised,  together  with  an  equal  or  a 
double  sum  in  the  shape  of  premiums. 

The  effects  of  private  speculation  on 
the  greatness  and  glory  of  this  country, 
and  many  subjects  connected  with  rail- 
ways, are  so  very  ably  handled  in  a 
pamphlet  just  published  at  Effingham 
Wilson's,  entitled,  44  A  Few  Cursory 
Remarks  on  Railways,  by  Thomas  Ham- 
mond," that  I  cannot  do  better  than 
refer  my  readers  to  a  perusal  of  it. 
They  will  find  a  depth  and  justness  of 
thought,  and  a  force  and  vigour  of  ex- 
pression, that  rarely  characterise  the 
pamphlets  of  the  day.  The  chief  fault, 
in  my  opinion,  lies  in  the  strong  politi- 
cal bias  running  through  the  work.  I 
may  be  wrong,  but  I  cannot  see  what 
works  of  public  utility  have  to  do  with 
party  politics,  nor  therefore  why  the 
advocates  of  those  works  should  mingle 
the  one  with  the  other.  However,  the 
opinion  of  a  man  like  myself,  whose 
ruliog  maxim  has  always  been,  41  that 
every  government  has  too  many  enemies 
for  a  prudent  man  to  add  unnecessarily  to 
the  number,'*  is  not  likely  to  be  much 
followed  in  the  present  day. 

The  Eastern  Counties  Railway. 

This  railway,  which  was  projected  last 
year,  but  from  some  electioneering  cir- 
cumstances, was  then  prevented  from 
proceeding,  has  been  revived.  It  is 
proposed  to  start  from  the  junction  of 
Bishopsgate-atreet  and  Norton  Falgate, 
and  thence  proceed  by  lloinford,  Brent* 
wood,  Iugateatone,  Chelmsford,  Colchea- 
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ter,  Ipswich,  Eye,  to  Norwich;  and 
afterwards  to  Yarmouth. 

I  have  been  anxious  to  obtain  the  in- 
clinations of  this  line,  but  have  not  suc- 
ceeded, owing  to  the  survey  being  now 
in  progress,  and,  of  course,  not  in  a 
state  to  lay  before  the  public.  Accord- 
ing,  however,  to  the  reports  of  the  en- 
gineers,  it  appears  that  it  can  no  where 
exceed  about' 13  feet  a  mile;  and  if  so, 
must  be  extremely  favourable  for  loco- 
motive power.  It  is  likewise  to  be  free 
from  lofty  embankments,  deep  cuttings, 
and,  above  all,  from  those  sad  nuisances, 
tunnels.  r 

One  of  the  roost  remarkable  features 
of  this  design,  is  that  of  the  line  of 
railway  crossing  the  course  of  every 
river,  except  two  inconsiderable  ones,  at 
right  angles.   There  can,  therefore,  be 
no  interference  with  the  traffic  of  rivers, 
and  hence  no  chance  of  opposition  and 
interests  clashing  from  such  causes.  On 
the  contrary,  the  rivers  running  across 
to  the  right  and  left  of  the  railway,  will 
be  so  many  tributary  streams  of  traffic 
to  it,  both  from  the  east  and  the  west ; 
and  will  consequently  give  it  an  exten- 
sion of  breadth  not  common  to  railways. 
The  goods  they  bring  from  the  interior 
may  be  rapidly  transported  to  the  capiial 
without  the  risk  and  loss  of  time  con- 
sequent on  a   sea-voyage ;  and  those 
brought  from  the  sea,  or  which  happen 
to  be  wind-bound,  may  also  be  sent  by 
the  railway  in  less  time  probably  than  it 
would  take  the  vessels  to  clear  the  rivers. 
In  a  similar  way  it  will  happen  with 
goods  brought  by  the  railway,  which 
will  form  the  trunk  of  traffic,  and  the 
rivers  the  distributing  branches.  In-' 
stead,  therefore,   of  being  opposing 
quantities,  as  rivers  and  roads  commonly 
are  when  they  run  parallel,  they  will 
here,  like  the  hour  and  minute-hands  of 
a  watch,  be  independent  indeed,  but  both 
conspiiing  to  one  object,  the  utility  and 
perfection  of  the  machine. 

Another  remarkable  feature  of  this 
line,  is  that  of  its  running  nearly  parallel 
to  the  road  the  whole  of  the  way. 
There  are  but  two  places  in  which  it 
deviates  to  any  extent,  a  little  to  the 
north  of  Ipswich  and  north  of  Colches- 
ter. Of  course,  a  more  complete  mono- 
poly of  the  traffic  of  the  road  will  be  the 
consequence  than  usually  happens  to 
railways ;  for  as  to  rivalry  between  roads 


and  railways,  when  they  come  in  com*, 
petition,  there  can  be  none— either  in 
speed  or  expense. 

Qf  the  Estimates  of  the  Eastern  Counties 
Railway. 

U  is  a.very  general  complaint,  that 
engineers'  estimates  *re  almost  ever 
beneath  the  actual  costj  but  here  ap- 
pears to  be  a  most  singular  exception, 
at  least  in  certain  great  items.  For  in* 
stead  of  the  estimate  being  too  little,  it 
has  every  appearance  of  being  much  too 
great.  This  is,  however,  so  good  a 
fault,  that  one  cannot  be  angry  with  the 
engineers.  If  a  man  has  to  pay  25/  for 
an  article  for  which  he  haa  agreed  to 
give  20/ ,  he  feels  vexed,  and  thinks  he 
lias  been  deceived,  however  good  the 
bargain  may  then  be  ;  but  if  he  has  to 
pay  15/.  instead  of  20/.,  though  the  de- 
ception is  the  same  in  amount,  he  never 
complains  nor  murmurs  against  the  man 
who  has  so  pleasantly  deceived  him, 
but  calls  him  an  exceedingly  good  fel- 
low. So  here,  I  suppose,  we  must  do 
the  same  ;  but  let  us  to  the  point. 

The  distance  from  London  to  Yar- 
mouth by  the  proposed  line  is  125 
miles.  At  30  feet  wide  we  should  have 
3*6  acres  to  the  mile;  but  for  the  pur- 
poses of  embankments,  cuttings,  and 
approaches,  we  may  set  it  at  6.  Then 
6  x  125  =  750  acres  for  the  whole  line ; 
say,  by  way  of  allowing  liberally  for 
depots,  800.  Now,  gentlemen  who  well 
know  the  value  of  land  on  this  line 
assure  me  it  is  exceedingly  poor,  and 
not  worth  more  than  from  20/.  to  30/. 
per  acre.  Taking  it,  then,  at  double 
the  higher  sum,  or  60/.,  we  shall  have 
800  x  60  =  48,000/.,  or,  in  round  num- 
bers, 50,000/.  for  the  total  cost  of  the 
laud. 

Again,  for  the  compensation  to  occu- 
piers and  owners,  we  cannot  surely 
estimate  it  at  more  than  our  liberal 
estimate  of  the  land  ;  it  is  often  calcu- 
lated at  a  half  or  two-thirds.  These 
two  items  will  then  make  100.000/. 
instead  of  250,000/.  given  in  the  en- 
gineers' estimate.  Deducting  the  dif- 
ference, 150,000/.,  from  their  total  esti- 
mate, 1,322,860/.,  excluding  contin- 
gencies, leaves  1,172,860/.  Adding  to 
this,  10  percent,  for  contingencies,  the 
usual  allowance  (our  very  liberal  en- 
gineer allows  277,140/.),  gives  about 
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1,320,090/.,  or  280,000/.  less  than  the 
engineers  computed. 

On  what  scale  the  other  items  are 
calculated  it  is  impossible  to  tell  without 
the  section  and  farther  data ;  hut  if  the 
same  system  U  pursued,  one  may  fairly 
conclude  the  line  would  not  much  ex- 
ceed 1,000,000/,  or  two-thirds  of  the 
engineers1  estimate.  This,  in  compari- 
son of  the  known  expense  of  other 
lines,  would  certainly  he  very  low. 

The  Revenue. 

It  is  customary  with  engineers  to  take 
credit  in  their  estimate  of  revenue  for 
some  30,  40,  or  50  per  cent  increase  on 
the  existing1  traffic,  which  experience 
has  shown  the  introduction  of  railways 
induce.  What,  however,  is  here  done  ? 
The  existing  traffic  is  stated  to  be 
1,124,280/.  annually;  and  instead  of 
increasing  it,  credit  is  taken  for  only 
421,890/.,  little  better  than  one-third  of 
what  there  is  now  stated  to  be.  Vet  on 
this  high  estimate,  and  this  unparalleled 


diminution  of  revenue,  they  talk  of  a 
dividend  of  15  per  cent,  profit. 

No  person  can  tell  the  credit  due  to 
the  data  on  which  the  existing  traffic 
has  been  computed,  except  him  who  has 
collected  them  ;  but  it  they  are  entitled 
to  any  reliance,  the  favourable  result  of 
two  calculations  made  so  decidedly 
against  the  project,  is  a  proof  of  ment 
which  richly  deserves  to  be  inquired 
into.  Indeed,  it  was  this  very  singular 
point  in  the  prospectus  which  first  at- 
tracted my  attention.  For  if,  while 
other  parties  use  every  means  of  lower- 
ing their  estimates,  and  take  credit  for 
presumed  increases  of  trade  in  order  to 
make  out  a  profit,  the  engineers  here 
greatly  overrates  their  estimates,  and 
much  underrate  the  existing  revenue,  it 
appeared  -io  me  to  be  a  project  with 
claims  on" public  patronage  much  better 
founded  than  numbers  of  others  now  in 
the  meridian  of  prosperity.* 

John  IIerapath. 

Kensington,  Oct.  1833. 
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OBSERVATIONS. 


Prize 


J  Man  £1  0 
\Boy     0  5 


Priie  { 


Prize 


No  driver. 


(  Man  £2  0  0 

I  Boy    0  7  6 


The  lands  were  as  near  half  acres  as  the  field  would  admit  of  to  set  out  equal  quantities. 
It  was  alight  gravelly  soil. 

In  the  afternoon  a  meeting  was  held  at  the  Town  Hall,  when  a  great  number  of  prizes 
were  distributed  to  agricultural  labourers  and  servants,  both  male  and  female. 

One  aged  man  had  lived  in  servitude  on  one  farm  sixty  years.  Two  others  had  been  in 
servitude  fifty  years  each,  similar  to  the  one  above. 


•  See  Not* ■  and  Notices  in  last  page. 
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OBSERVATIONS  ON  THE  PRACTICABILITY 
OP  GUIDING  AND  DIRECTING  AIR- 
BALLOONS  OR  AERIAL  SHIPS.  ^1 

Sir, — The  discovery  that  heavy  bodies 
might  be  raised  in  the  atmosphere  by 
confining  gas  specifically  lighter  than  the 
common  air  in  a  thin  envelope,  was  fust 
made  by  Joseph  and  Stephen  Montgol- 
fier,  paper-makers  at  Annonay,  near 
Lyons,  in  the  year  1782.  Since  that  time 
op  to  the  present,  a  period  of  fifty-three 
years,  the  science  of  aerostation  has  re- 
mained almost  stationary.  Various  at- 
tempts have  been  made  from  time  to  time 
to  turn  balloons  to  some  useful  account ; 
but  the  means  hitherto  adopted,  when 
put  to  the  test  of  experiment,  have  uni- 
versally failed.  This  result  is  to  he  attri- 
buted, in  a  great  measure,  to  Jj|fiJectors 
being  led  by  the  analogies  of  marine 
navigation,  without  considering  that  the 
cases  of  a  ship  in  the  water  mid  a  balloon 
ia  the  air  are  wholly  dissimilar. 

It  would  require  more  time  and  space 
than  can  be  afforded  at  present  to  give  a 
full  and  comprehensive  view  of  the  two 
cases,  so  as  to  convince  those  win)  enter- 
tain an  idea  that  balloons  may  be  con- 
ducted by  means  of  sails,  that  their  opi- 
nion is  founded  in  error.  Those  who 
ba>e  informed  themselves  sufficiently 
upon  the  subject  know,  that  by  the  action 
of  the  wind  upon  the  sails  propelling  the 
res?el  in  one  direction,  and  the  action  of 
the  rudder  m  the  water  holding  the  head 
of  the  vessel  in  another  direction,  a  mid- 
dle course  is  obtained,  which  enables  the 
seaman,  eveu  in  contrary  winds,  by  tack- 
ing about  to  steer  his  vessel  to  its  destina- 
tion. A  very!  ,iu-e  consideration  will 
show  that  these  means  are  not  applicable 
to  balloons,  because  in  the  latter  case  the 
tail  and  rudder  are  both  acted  upon  by 
one  force,  and,  consequently,  a  middle 
course  between  two  acting  forces  cannot 
be  obtained. 

The  next  mode  of  conducting  balloons 
that  presents  itself,  is  the  use  of  oars  or 
mechanical  wings,  attached  to  the  body 
of  the  balloon  or  to  the  car.  Here  a  se- 
cond force  is  introduced  ;  and  although 
the  power  thereby  obtained  may  not  be 
sufficient  to  urge  the  balloon  forward 
against  a  brisk  wind,  yet  by  these  means, 
however  inadequate,  the  balloon  is  not 
wholly  at  the  mercy  of  the  wind,  but  is  to 


a  certain  extent  under  the  direction  of  the 
aeronauts.  But  there  are  some  serious 
objections  to  the  use  of  mechanical  wings. 
When  the  stroke  of  the  wing  has  been 
made,  it  must  necessarily  be  brought 
back  to  its  former  position  before  another 
stroke  can  be  made.  This  occasions  a 
loss  of  nearly  one-half  the  time,  and, 
consequently,  of  nearly  one-half  the  power 
that  might  be  employe*  in  propelling  the 
balloon.  Besides  this  very  serious  loss  of 
power,  we  must  take  into  consideration 
the  re-action  caused  by  the  pressure  of 
the  wings  against  the  air  whilst  being 
brought  hack  to  their  former  position. 
The  wings  of  the  aerial  ship  are  provided 
with  moveable  flaps,  which  fly  open  and 
allow  the  air  to  pass  through  in  making 
the  back  stroke.  This  contrivance  di- 
minishes the  loss  caused  by  the  re-action 
of  the  wings  to  a  certain  extent,  but  does 
not  remove  it  altogether;  the  flaps  must 
be  opened  by  the  pressure  of  the  air,  and 
therefore  a  very  considerable  loss  still 
remains. 

Besides  the?e  objections  to  the  use  of 
mechanical  wings  we  must  add,  that  the 
mode  in  which  they  are  necessarily 
worked  being  an  alternating  motion,  is 
the  most  disadvantageous  application*  of 
power  that  could  be  adopted ;  because 
the  impetus  i*  destroyed  at  the  end  of 
every  stroke,  and  the  machinery  for  work- 
ing them  must  be  in  some  degree  com- 
plicated, in  order  that  the  power  may  fol- 
low and  adapt  itself  to  the  backward  and 
forward  stroke  of  the  wings. 

The  same  objections  apply  to  the  use  of 
oars,  except  so  far  as  regards  the  ma- 
chinery;  but  whatever  superiority  oars 
may  have. in  this  respect,  it  is  fully  coun- 
terbalanced by  the  disadvantages  of  the 
situation  in  which  they  are  used,  so  that 
the  power  obtained  with  oars  and  mecha- 
nical wings  is  very  nearly  equal.  M. 
Blanchard  made  an  experiment  with 
wings  and  a  rudder  in  the  year  1784,  but 
he  found  they  were  a  mere  incumbrance. 
Jn  the  same  year,  MM.  Demonceau  and 
Bertrand  tried  the  use  of  oars,  which 
they  thought  gave  them  some  power,  but 
the  effect  was  so  trifling  that  the  experi- 
ment was  not  followed  up. 

There  is  another  form  of  mechanical 
power  applicable  to  the  propelling  of  bal- 
loons so  much  superior  to  oars  or  mecha- 
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nical  wings,  and  at'the  same  time  so 
simple  and  so  obvious,  that  it  is  a  matter 
of  wonder  bow  any  other  means  came  to 
be  attempted.  This  plan  consists  of  a 
pair  of  paddle-wheels,  of  a  form  similar 
to  those  of  a  steam-vessel,  made  of  Iwht 
ftame-work,  and  covered  with  glazed 
calico,  or  any  other  light  covering.  They 
should  be  fixed  upon  one  spindle,  extend- 
ing across  the  car,  and  the  spindle  should 
be  cranked  in  the  middle  to  form  a 
handle,  which  might  be  conveniently 
turned  by  the  persons  standing  or  sitting 
in  the  car.  This  mode  is  simple ;  it  re- 
quires no  complications  of  machinery  ;  it 
gives  the  greatest  amount  of  power  that 
can  be  obtained,  and  by  the  simplest 
means,  because  the  paddle-wheel  givesa 
continuous  propelling  power,  and  the 
mode  of  application  allows  the  whole 
disposable  force  of  the  aeronauts  to  he 
continuously  exerted— and  by  the  men 
standing  opposite  to  each  other  at  the 
crank,  their  power  may  be  exerted  under 
the  most  advantageous  circumstances. 
$ut  it  should  be  observed,  that  thfpad- 
dle-boards,  or  parts  covered  with  calico, 
should  be  constructed  somewhat  after  the 
fashion  of  Morgan's  patent  paddle-wheels, 
•0  that  in  the  upper  part  of  the  wheel  the 
edge  of  the  paddle-board  should  be  pre. 
sen  ted  to  the  wind ;  otherwise,  the  upper 
part  of  the  wheel,  as  it  moves  in  the  con- 
trary direction,  would  entirely  neutralise 
the  effect  produced  by  the  under  part. 

In  the  Morning  Advertiser  of  July  13, 
this  plan  was  recommended  by  me  to  the 
conductors  of  the  aerial  ship,  for  which, 
however,  I  claim  no  merit,  as  a  mode  so 
simple  and  obvious  must  readily  suggest 
itself  to  any  person  who  might  chooset 
turn  his  attention  to  the  subject. 

But  there  is  one  very  weighty  objection 
which  I  am  afraid  will  prove  fatal  to  the 
use  of  mechanical  means  of  every  de- 
scription, which  is  this,  that  the  resist- 
ance to  be  overcome  must  always  be 
greater  than  the  power  that  can  be  ob- 
tained by  mechanical  means  to  overcome 
it.  An  examination  of  the  following 
table,  first  given  by  Air.  Smealon  in  the 
Philosophical  Transactions  for  1769,  and 
since  confirmed  by  the  experiments  of 
Dr.  Hutton,  is  essentially  necessary  to  a 
right  understanding  of  this  part  of  the 
subject  it  exhibits  in  pounds  avoirdu- 
pois the  pressure  which  winds  of  different 
velocities  will  exert  upon  a  square  foot  of 
surface  exposed  directly  against  them. 


Velocity  of  Wlud.j 

M  ilet 

Feet 

per 
H'lor. 

per 
second. 



1 

147 

2 

2-93 

3 

440 

4 

587 

3 

7  33 

10 

14  07 

IS 

2*2*00 

20 

20*34 

25 

36  07 

30 

44  01 

as 

31*34 

40 

58  OS 

43 
SO 

00  01 

73*35 

00 

88  02 

60 

117-30 

100 

140  70 

Force  on 
one  square 
fool iu  lbs. 
avomlu- 
puii. 


Character  of  the 
Wind. 


lianlly  perceptible. 
Just  perceptible. 

jGeutlej  pleasant  wind 

.Pleasant,  brisk  gale. 

Very  brisk. 

High  winds. 

Very  high. 

^Storm  or  tempest. 
Great  storm. 
Hurricane. 

'Destructive  hurricane 


It  should  be  noticed,  that  if  the  wind 
and  the  body  move  in  the  same  direction 
with  the  same  velocity,  there  is  no  re- 
sistance, for  no  air  is  displaced  by  the 
body.  This  is  the  case  of  the  common 
balloon  that  is  driven  by  the  wind.  It 
the  wind  move  15  feet  per  second  and 
the  body  30  in  the  same  direction,  the 
body  meets  a  resistance  equal  to  the  pres. 
sure  of  a  wind  of  15  feet  per  second. 
If  the  wind  and  the  body  move  in  con- 
trary directions  with  a  velocity  of  15  feet, 
the  resistance  is  that  of  a  wind  of  30 
feet  persecond.  If  a  body  is  at  rest  and 
the  wind  moves,  or  if  the  wind  is  at  rest 
and  the  body  moves  with  equal  velocity, 
the  resistance  is  the  same  in  both  cases. 

With  these  considerations,  and  com- 
paring the  size  and  form  of  the  balloon 
with  the  foregoing  table,  we  shall  be 
enabled  to  form  a  tolerably  correct  judg- 
ment of  the  resistance  that  is  to  be  over- 
come. The  balloon  cannot  be  pronounoed 
an  objeot  of  utility,  unless  it  can  be  pro. 
pelled  against  a  wind  of  il5  feet  per 
second,  with  a  velocity  of  15  feet,  that 
is  equal  to  a  pressure  of  30  feet  per  se- 
cond. 

According  to  MM.  Biot  and  Thenard, 
1,000  cubic  inches  of  dry  air,  the  baro- 
meter standing  at  30  inches,  and  Fah- 
renheit's thermometer  at  60°,  weigh  about 
311  grains;  a  cubic  foot  contains  1,7*28 
cubic  inches,  and  will  therefore  weigh 
about  536  grains.  Now,  as  carburetted 
hydrogen,  when  purged  of  its  impurities, 
weighs  a  little  more  than  half  the  same 
volume  of  atmospheric  air,  it  appears 
that  we  may  calculate  upon  half  an  ounce 
of  buoyancy  for  every  cubic  foot  of  gas 
that  is  employed.   A  cube  of  27  feet 
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contains  19,683  feet,  and,  according  to 
Ibe  foregoing  data,  will  carry  a  weight 
of  ataut  615  pounds.  This  is  nearly  the 
weight  of  a  balloon  of  these  dimensions, 
with  the  car,  rudder,  paddle-wheels,  and 
two  men.  Now,  as  a  wind  of  the  velocity 
of  30  feet  per  second  presents  a  pressure 
of  about  2  pounds  upon  each  square  foot, 
it  follows  that  the  side  of  a  cube  or  27 
feet  will  meet  with  a  resistance  of  54 
pounds;  hut  if  this  cube  be  reduced  to 
Che  form  of  an  oblate  cone,  the  resistance 
v»ill  be  very  much  diminished.  .The 
lateral  edges  of  the  cone  should  be  made 
as  thin  as  possible,  because  the  pressure 
of  the  wind  comes  upon  it  sideways,  and 
ibis  form  will  present  the  smallest  sur- 
face, and  it  can  be  extended  horizontally 
to  any  reasonable  extent  wtiboutincreas- 
ing  the  resistance ;  and,  further,  if  the 
end  of  the  cone,  which  is  to  be  presented 
to  the  wind,  is  brought  down  with  a 
shatp  curve,  the  resistance  will  be  re- 
duced comparatively  to  a  mere  trifle, 
perhaps  not  more  than  10  or  12  pounds. 
But  notwithstanding  this  reduction  in  the 
resistance,  the  difficulty  is  by  no  means 
removed,  because  the  paddle-wheel  has 
to  be  turned  in  the  direction  of  the  wind, 
which  is  blowing  at  the  rate  of  10  milts 
an  boor $  consequently  the  periphery  of 
the  wheel  must  be  turned  at  a  rate  ex- 
ceeding 10  miles  an  hour,  before  an  ounce 
ef  power  can  he  oltained.  There  is  no 
doubt  that  this  speed,  and  even  a  much 
greater,  can  be  attained,  but  to  accom- 
pli^! this  the  wheel  must  be  of  large  dia- 
meter. It  would  be  difficult  to  obtain  a 
sufficient  degree  of  speed  with  a  wheel  of 
less  diameter  than  20  feet.  Two  men 
might  turn  such  a  pair  of  wheels  perhaps 
with  ease  if  standing  on  terra jirma  j  but 
it  is  very  doubtful  whether  they  could  do 
so  standing  in  the  car  of  a  balloon,  and  it 
is  very  certain  that  they  could  not  work 
them  effectively  for  any  length  of  time, 
because  a  resistance  of  10  pounds  upon 
the  periphery  of  a  wheel  of  20  feet  dia- 
meter would  give  a  resistance  of  100 
pounds  on  the  crank  or  handle,  which  is 
more  than  two  men  standing  in  the  car 
of  a  balloon  could  overcome  for  half  an 
hour  together.  The  matter  is  not  mended 
by  increasing  the  number  of  men,  be- 
cause, as  the  body  of  the  balloon  must  be 
enlarged  to  carry  the  additional  weight, 
the  power  and  the  resistance  are  both  in- 
creased in  the  same  ratio.  If  oars  or 
wings  are  used  the  case  will  be  a  great 


deal  worse,  because  the  pnddle-wheel 
gives  a  power  almost  three  times  as  great 
as  oars  or  mechanical  wings. 

These  objectious  to  the  application  of 
mechanical  means  first  led  me  to  consider 
whether  a  sufficient  power  could  not  be 
obtained  by  attaching  a  number  of  birds 
of  the  larger  species  to  the  balloon  so  as 
to  draw  it  along.  1  am  a « are  that  it 
will  be  objected  to  this  mode  that  the 
power  of  a  bird  on  the  wing  is  so  small, 
that  it  would  require  a  great  number  to 
produce  any  considerable  effect.  This 
must  be  admitted:  but  the  value  of  this 
mode  over  every  other  consists  in  this— 
that  the  power  may  be  increased  to  any 
amount  without  necessarily  increasing  the 
resistance^  because  the  bird  sustains  its 
own  weight  by  the  power  of  its  wings  • 
therefore,  whatever  number  of  birds  rmiy 
be  employed,  the  balloon  does  not  requiie 
to  be  enlarged.  This  is  a  very  great  ad- 
vantage. Eagles,  hawks,  or  falcons,  are 
the  birds  which  I  propose  for  this  pur- 
pose; they  are  remarkable  for  their  in  tel. 
ligefcee  and  tractability,  which  enabled 
the  falconers  to  train  them  for  the  ancient 
and  noble  sport  of  hawking.  But  in  the 
present  case  very  little  training  is  re* 
quired,  because  they  may  be  attached  to 
the  balloon  iu  such  a  manner  that  they 
must  of  necessity  all  pull  in  oiiadireolioo, 
and  they  can  easily  be  directed  in  the 
course  that  the  aeronaut  wishes  to  steer 
But  the  power  to  be  obtained  by  the  use 
of  birds  is  much  greater  than  might  be 
supposed  by  persons  unacquainted  with 
the  subject.  An  eagle  will  seize  in  his 
talons,  and  carry  off  without  difficulty  a 
hare  or  a  fowl  weighing  from  6  to  8  lbs. 
Now,  if  he  can  carry  8  pounds,  we  may 
safely  estimate  that  he  can  draw  an  equal 
weight;  but  in  order  that  we  may  bo 
doubly  safe,  we  will  estimate  his  drawing- 
power  at  4  pounds,  so  that  from  20  eagles 
attached  to  a  balloon  we  obtain  a  power 
of  80  pounds.  If  20  were  deemed  in- 
sufficient, 20  or  30  more  might  be  added; 
this  number  can  be  conveniently  attached 
to  a  balloon  carrying  two  persons,  the 
pressure  upon  which  is  10  or  12  pounds, 
so  that  we  have  a  power  of  200  pounds  to 
overoome  a  resistance  of  10  or  12.  But 
I  am  of  opinion,  that  the  falcon  is  to  be 
preferred  for  this  purpose,  on  account  of 
his  prodigious  swiftness;  and  although 
he  is  not  so  strong  as  the  eagle,  this  can 
be  compensated  bv  attaching  a  greater 
number.   The  following  instances  of  the 
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speed  of  the  falcon  seem  almost  in- 
credible : — 

"  Montague,  in  his  Ornithological  Diction- 
ary, has  the  following  instructive  particulars 
on  this  subject : — '  The  rapidity  with  which 
a  falcon  flies  in  pursuit  of  its  quarry  (the 
bird  pursued)  is  inconceivably  great.  The 
flight  of  a  strong  falcon,  says  Doctor  Shaw, 
is  wonderfully  swift.  It  is  recorded  that  a 
falcon  belonging  to  a  duke  of  Cleve,  flew  out 
of  Westphalia  into  Prussia,  in  one  day ;  and 
in  the  county  of  Norfolk,  a  hawk  has  made 
a  flight  at  a  woodcock  near  thirty  miles  in  an 
hour.' 

"  But  what  are  these  compared  to  the  actual 
velocity  and  continuance  of  the  flight  of  a 
falcon,  which  is  recorded  to  have  belonged 
to  Henry  IV.,  King  of  France,  which  es- 
caped from  Fontainebleau,  and  in  twenty- 
four  hours  after  was  found  in  Malta,  a  space 
computed  to  be  not  less  than  1,350  miles!  a 
velocity  equal  to  fifty-seven  miles  an  hour, 
supposing  the  hawk  to  have  been  on  the  wing 
the  whole  time.  But  as  such  birds  never  fly 
by  night,  and  allowing  the  day  to  be  at  the 
longest,  or  to  be  eighteen  hours  light,  this 
would  make  seventy-five  miles  an  hour.  It 
is  probable,  however,  that  he  neither  had  so 
many  hours  of  light  in  the  twenty-four  to 
perform  the  journey,  nor  that  he  was  taken 
on  the  moment  of  his  arrival,  so  that  we  may 
fairly  conclude  much  less  time  was  occupied 
in  performing  that  distant  flight. 

"  Those  who  have  attended  to  the  flight  of 
birds,  know  that  a  sparrow  will  fly  at  the 
rate  of  more  than  thirty  miles  in  an  hour. 
It  is,  indeed,  extremely  difficult  to  ascertain 
the  actual  distance  a  falcon  may  fly  in  a 
given  space  of  time,  when  in  pursuit  of  its 
quarry.  But  Colonel  Thornton,  speaking  of 
the  rapidity  of  the  flight  of  a  falcon  in  pur- 
suit of  a  snipe,  estimates  the  space  of  nine 
miles  in  eleven  minutes,  independent  of  the 
numerous  turns;  and  the  force  with  which 
tbey  strike,  in  the  utmost  of  their  velocity,  is 
so  great,  that  the  colonel  has  known  a  hawk 
belonging  to  him  cut  a  snipe  in  two  parts. 

"  The  rapidity  with  which  a  hawk,  and 
many  other  birds,  occasionally  fly,  is  pro- 
bably not  less  than  at  the  rate  of  one  hun- 
dred and  fifty  miles  an  hour,  when  either 
pursued  or  pursuing,  and  their  powers  fully 
exerted  ;  and  certainly  one  hundred  miles  is 
not  beyond  a  fair  computation  for  migratory 
continuance,  not  only  of  the  hawk,  but  of 
the  woodcock,  snipe,  and  other  similar  birds. 
Amongst  quadrupeds  the  horse  is,  perhaps, 
as  fleet  as  any,  and  yet  the  velocity  falls  very 
short  of  that  of  a  bird ;  the  famous  racer, 
Hamble Ionian,  covered  a  space  of  four  miles 
in  eight  minutes,  which  is  but  thirty  miles 
an  hour,  if  it  could  be  continued.  Eclipse  is 
said  to  have  gone  at  the  rate  of  a  mile  in  a 


minute  for  a  very  short  distance." — P.  182, 
lietmie's  Edition,  1831. 

All  things  being  considered,  I  think 
that  something  useful  may  be  accom- 

f dished  by  the  power  of  birds,  and  that 
ittle  or  nothing  can  be  done  by  mecha- 
nical means  alone.  If  it  were  desired  to 
raise  the  effect  to  the  highest  possible 
pitch,  we  might  put  all  our  means  in  re- 
quisition,  and  avail  ourselves  of  the  power 
of  the  birds  and  our  mechanical  resources 
at  the  same  time.  By  these  combined 
means  a  balloon  might  be  propelled  in 
any  direction  with  a  very  great  velocity 
in  moderately  calm  weather. 

J  am  by  no  means  of  opinion,  that  all 
the  means  and  appliances  here  recom- 
mended are  the  very  best  that  could  be 
devised.    Very  far  from  it ;  J  know  that 
in  every  unexplored  path  of  art  or  science 
we  must  advance  progressively  by  slow 
degrees,  a  little  at  a  time.    These  ob- 
servations have  been  offered  merely  to 
show,  that  if  the  attempt  be  made  in  a 
proper  manner  there  is  a  reasonable 
chance  of  success.    It  ought  to  have  a 
fair  trial ;  if  nothing  is  attempted,  no- 
thing can  be  done.   Let  it  once  be  esta- 
blished that  balloons  can  be  conducted 
with  some  degree  of  certainty,  and  it  will 
soon  be  discovered  that  they  are  chjecls 
of  considerable  utility.    I  could  point  to 
a  variety  of  situations  in  which  they 
might  be  useful  as  a  means  of  transit, 
when  no  other  could  he  made  available, 
especially  in  a  time  of  war  in  carrying 
dispatches  or  intelligence  across  a  coun- 
try occupied  by  the  enemy.    The  safely 
of  an  army  often  depends  on  the  speedy 
transmission  of  intelligence,  when  all  the 
ordinary  means  for  effecting  that  object 
are  cut  off.    They  might  also  be  the 
means  of  splendid  and  rational  amuse- 
ment to  the  noble  and  affluent;  aud  on 
that  account  alone,  if  they  had  no  higher 
recommendation,  they  are  worthy  of  at- 
tention.   They  are  surely  capable  of  pro- 
ducing an  excitement  as  lively  and  last- 
ing, and  much  more  elevated,  than  that 
produced  by  the  race-course,  to  which  so 
large  a  share  of  the  atlentiou  and  means 
of  our  nobility  are  directed.    A  race  be- 
tween two  balloons  might  be  as  readily 
got  up  as  a  race  between  two  horses,  by 
which  means  pleasure  and  science  would 
be  made  to  advance  hand  in  hand — the 
passion  of  the  sportsman  and  the  philoso- 
pher might  be  gratified  at  the  same  lime. 
There  are  many  other  considerations 
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which  render  the  balloon  an  object  of  in- 
terest; and  I  cannot  help  thinking  that 
those  who  are  in  possession  of  ample 
means  might  enlarge  the  sphere  of  their 
own  grati6cations,  and  confer  a  benefit 
on  science,  were  they  to  devoie  a  small 
portion  of  those  means  to  its  improve- 
ment. 

The  objection,  that  balloons  cannot  be 
conducted  against  a  high  wind,  is  of  lit- 
tle weight.  The  same  objection  may  be 
urged  against  ships,  which  cannot  be 
steered  against  a  high  wind ;  but  surely 
no  one  will  be  so  simple  as  to  say  that 
therefore  we  ought  to  abandon  tbe  use  of 
ships.  In  one  respect  the  balloon  has  a 
decided  advantage  over  the  ship — the  for- 
mer can  soon  reach  a  place  of  safety, 
which  the  latter  cannot  do  at  all  times. 
Neither  is  the  objection  with  regard  to  the 
expense  of  much  value;  modem  dis- 
covery is  not  asleep,  and  means  may  be 
discovered  that  will  reduce  the  expense 
to  a  mere  trifle.  Let  ihe  first  great  obsta- 
cle be  overcome  with  regard  to  the  means 
of  conducting,  and  all  these  objections 
will  shortly  disappear. 

But  it  is  said,  "  Oh  !  it  is  such  a  foolish 
thing  lo  attempt  lo  turn  balloons  to  any 
useful  purpose — it  cannot  be  done — ana 
he  who  makes  the  attempt  will  only  get 
laughed  at  for  his  pains."  He  must  be  a 
sorry  projector,  indeed,  that  will  allow 
himself  to  be  frightened  from  his  purpose 
with  this  sort  of  logic.  Almost  even  im- 
prove  m  en  t  that  has  been  made  iu  the  arts, 
and  every  discovery  in  science,  has  been 
for  a  time  assailed  by  the  ridicule  of  the 
world.  There  is  a  set  of  people  who  feel 
a  deal  of  pleasure  in  detracting  from  the 
merits  of  every  laudable  undertaking.  It 
is  their  whim — not  a  very  generous  one, 
truly,  but  let  them  enjoy  it ;  it  would  be 
a  sin  to  subtract  a  tittle  from  the  enjoy- 
ments of  such  poor,  miserable  creature?. 
The  following  extract  from  a  popular 
writer  of  the  present  day  shows,  in  a  clear 
and  striking  manner,  the  spirit  with 
which  improvements  iu  the  arts  are  gene- 
rall)  received  by  the  world  : — 

"  Tbe  history  of  the  steam-engiae,  and  of 
its  application  to  the  purposes  of  navigation, 
furnishes  an  instructive  instance  of  the  in- 
credulity, indifference,  and  positive  hostility, 
which  the  most  useful  inventions  sometimes 
experience  from  the  world  at  large.  A  plan 
for  propelling  vessels  in  this  way  watt  pro- 
jected a  century  ago  by  Jonathan  Hulls — ex- 
perimented upon,  neglected,  and  forgotten. 


The  idea  was  again  suggested  fifty  years  ago, 
to  Mr.  Miller  of  Dalswinston,  by  his  tutor, 
Mr.  Taylor; — was  tried,  and  found  fully 
answerable  to  the  most  sanguine  expecta- 
tions; but,  from  a  series  of  unfortunate  cir- 
cumstances, was  again  laid  to  sleep.  On 
this  occasion,  however,  the  sleep  was  not 
fast.  Symington,  an  ingenious  engineer  em- 
ployed by  Miller,  persevered,  through  good 
report  and  bad  report,  in  experimenting,* 
and  his  machinery,  being  seen  by  Fulton  of 
New  York,  and  Bell  of  Helensburgh,  was 
eventually  the  model  of  the  first  steam-  boats 
set  agoing  by  these  individuals  respectively, 
on  the  Hudson  and  Clyde.  It  can  never  be 
forgotten,  however,  that  Fulton  was  laughed 
at  as  a  madman  for  his  attempt;  and  that 
Bell  for  many  years  was  pitied  as  a  poor  and 
crazy  projector,  and,  in  the  latter  part  of 
his  life,  to  use  the  language  of  the  Quarterly 
Review,  1  only  saved  from  starvation  by  tbe 
charity  of  the  public* 

"  Gas-lighting  was  first  practised  in  Corn- 
wall about  the  year  1792,  by  an  ingenious 
and  modest  man  named  Murdoch,  in  the 
year  1803,  the  late  Mr.  F.  A.  Winsor  took 
up  the  invention,  and  set  about  the  business 
of  demonstrating  its  practicability  to  the 
public.  '  After  a  series  of  experiments  at  the 
Lyceum  in  the  Strand,  after  lighting  the 
walls  of  Carlton  Palace  Gardens  in  St. 
James's  Park,  after  lighting  one  side  of  Pail- 
Mall  by  pipes  from  his  own  house,  and  thus 
spending  eight  years  among  the  most  en- 
lightened and  speculative  people  on  earth,  he 
was  still  disbelieved.  A  friend  in  Edinburgh 
mentions  to  us  that  he  well  recollects,  about 
five- and-  twenty  years  ago,  hearing  Sir  Walter 
Scott  describe  to  a  party  of  Scottish  barristers 
an  interview  which  lie  had  had  in  London 
with  '  a  man  who  proposed  to  light  London 
with  coal-gas.'  '  To  light  London  with 
gas!'  repeated  Sir  Walter,  with  a  hearty 
laugh.  *  A  madman  ! — and  a  serious  mad- 
man too;  one  of  those  dull  ones  who  are 
quite  in  earnest — tbe  most  hopeless  of  all !' 
And  he  again  uttered  a  loud  laugh,  in  which 
all  his  listeners  cordially  joined.  In  1812, 
London  was  lighted  by  gas,  as  it  has  ever 
been  since;  and  in  1825,  the  Author  of 
'  Waverley,' who  had  scouted  tbeproject  with 
such  inconsiderate,  and,  we  may  venture  to 
say,  ignorant  ridicule,  not  only  had  his  own 
house  lighted  in  this  manner  from  top  to 
bottom,  hut  was  president,  and  took  an  active 
hand  in  the  proceedings,  of  the  Edinburgh 
Oil-Gas  Company.*'—  Chambers's  Edinburgh 
Journal,  No.  165. 


•  We  must  here  take  leave  to  refer  Mr.  Mackin- 
tosh and  the  reader  lo  tome  observations  in  uxr 
10th  vol.,  p.  121.  &c  ,  from  which  it  will  be  seen 
that  this  it  outdoing  inadequate  justice  to  Syming- 
ton, whose  merits  as  an  original  inventor  were  of 
the  very  highest  order.— Ed.  M.  M. 
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To  these  instances  we  may  add  the 
case  of  those  ill-used  individuals  who  are 
at  present  struggling  through  all  manner 
of  difficulties  to  bring  to  perfection  steam- 
carriages  to  run  upon  common  roads.  I 
might  adduce  auuiher  instance  from  my 
own  personal  experience.  It  has  been 
my  fate  (for  I  think  it  must  be  fate)  to 
Introduce  several  improvements  in  ma- 
chinery, and  the  only  return  that  I  have 
received  therefrom  has  been  loss  of  pro- 
perty and  distraction  of  mind. 

The  general  rule  seems  to  be,  that  who- 
ever attempts  any  new  and  striking  im- 
provement in  mechanical  art  must  expect 
to  experience  the  following  treatment: — 
At  first  when  he  exhibits  his  designs  the 
world  will  ridicule  and  laugh  atliim  for 
his  folly  and  presumption.    When  his 
plans  are  nearly  completed,  he  finds  him- 
self ruined  by  the  expense,  and  his 
health  and  spirits  broken  by  the  difficul- 
ties he  has  had  to  contend  with,  and 
which  were  not- anticipated  at  the  com* 
mencemeut  of  his  undertaking.  The 
generous  world  now  looks  upon  him  wiih 
a  mixture  of  pity  and  contempt.  The 
poverty-stricken  and  broken-spirited  pro- 
jector now  sinks  into  the  grave,  and 
leaves  his  invention  all  but  complete. 
His  "  traps''  lire  now  brought  to  the  ham- 
mer, and  that  which  cost  years  of  labour 
and  months  of  intense  study,  night  and 
day,  is  knocked  down  for  a  trifle  as  so 
much  lumber,  the  crude  productions  of  a 
crack-brained  projector.   This  falls,  per- 
haps, into  the  hands  of  an  enterprising 
individual,  with  a  full  purse,  and  a  mind 
fresh  and  vigorous,  who  examines  it  and 
sees  that  it  is  nearly  perfect,  imme- 
diately sets  it  in  motion  and  reaps  the 
advantage.    Then   the  magnanimous 
World  becomes  wonderfully  loud  in  her 
waitings  for  the  untimely  fate  of  an  un- 
fortunate genius;  and  it  not  unfrequently 
happens  that  those  who  were  the  first  to 
scoff  at  and  deride  the  M  unfortunate 
genius"  step  into  the  field,  at  the  eleventh 
hour,  and  enrich  themselves  with  the 
spoils  of  the  dead.    I  cannot  say  that 
there  is  much  encouragement  to  be  de- 
rived from  these  extracts  and  reflections; 
however,  it  is  ihe  fiery  furnace  through 
which  ail  projectors  must  pass ;  and  he 
who  has  the  talent  or  the  fortune  to  make 
good  his  passage,  is  sure  to  arrive  at 
wealth  and  honourable  distinction. 

Hoping  that  these  remarks  may  have  a 
tendency  to  induce  those  who  may  pos- 


sess the  competent  means  and  ability  to 
turn  their  attention  to  the  subject, 

I  remain,  yours  respectfully, 

T.  S.  Mackintosh. 

Stm  Tavern,  London  Wall. 

P.  S. — Any  person  may  make  an  ex- 
periment upon  this  plan  with  a  paper 
balloon  and  pigeons  at  a  trifling  expense  ; 
in  attaching  the  birds  care  must  be  taken 
to  preserve  the  balance  of  the  balloon, 
and  the  orifice  at  the  bottom  must  be  left 
large  as  a  precaution  agaiust  fire. 

OPINIONS  OF  COUNSEL  ON    THE  PATENT 
LAW  AMENDMENT  ACT. 

When  we  mentioned  (last  vol.  p.  624) 
the  doubts  which  were  entertained  re- 
specting the  sufficiency  of  that  part  of 
the  late  Patent  Law  Amendment  Act, 
which  relates  to  disclaimers  and  memo- 
randums of  alteration,  we  stated  that  a 
Case  had  been  prepared  for  the  opinions 
of  the  Law-Officers  of  the  Crown  on  the 
subject,  which,  along  with  these  opi- 
nions when  obtained,  we  would  lay 
before  our  readers.  It  was  afterwards 
thought,  that  as  the  doubts  raised  re- 
lated to  the  powers  conferred  by  the 
Act  on  the  Attoruey-Geueral  and  Soli- 
citor-General, it  would  be  more  discreet 
to  take  the  opinions  of  some  other  gen- 
tlemen eminent  in  the  law  than  of  thuse 
officers  themselves.  The  Case  prepared 
was  accordingly  submitted  to  Sir  Frede- 
rick Pollock  (late  Attorney-General)  and 
Mr.  Steer,  whose  opinions  on  it  we  now 
subjoin. 

Both  the  learned  Counsel,  it  will  be 
seen,  think  that  the  Act  does  give  the 
Law-Officers  of  the  Crown  the  power  of 
authorising  disclaimers  and  alterations ; 
but  that  in  cases  of  an  opposition,  the 
authority  conferred  on  them  falls  short 
of  what  is  in  all  other  cases  supposed  to 
lie  necessary  to  the  ends  of  justice. 

CASE. 

By  the  statute  of  6  and  6  Will.  IV., 
c  djj  83,  clause  I.,  it  is  enacted,  that  "  any 
person  who  as  grantee,  assignee,  or  other- 
wise, hath  obtained  or  shall  obtain  Letters 
Patent  for  the  sole  making,  exercising,  vend- 
ing, or  using  of  any  invention,  may,  if  he 
think  fit,  enter  with  the  clerk  of  the  patent* 
of  England,  Scotland,  or  Ireland,  respec- 
tively, as  the  case  may  be,  having  first  ob- 
tained the  leave  of  his  Majesty's  Attorney- 
General  or  Solicitor-General  in  case  of  an 
English  patent,  of  the  Lord  Advocate  or 
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of  exercising  it  justly  and  fairly  hare  been 
provided. 

First,  as  to  the  power  conferred.  The  Act, 
it  will  be  observed,  does  not  in  express  terms 
confer  any  such  power  on  the  officers  of  the 
Crown;  it  only  speaks  narratively  of  the 
party  desirous  of  disclaiming  or  altering, 
"  having  first  obtained  the  leave  of  his  Ma- 
jesty's Attorney-General,"  &c. — assuming, 
as  it  were,  that  the  Attorney- General,  &c. 
had  previously  the  power  of  granting  such 
leave. 

<  Second,  As  to  the  means  provided,  of  ex- 
ercising th«  power  justly  and  fairly,  suppos- 
ing it  to  have  been  actually  conferred  by  the 
statute.  The  right  to  disclaim  or  alter  it 
made  subject  to  this  condition,  that  the  dis- 
claimer or  alteration  must  be  such  as  shall 
not  '*  extend  the  exclusive  right  "  granted  by 
the  original  Letters  Patent.  The  Act,  how- 
ever, seems  to  provide  no  adequate  means  of 
ascertaining  and  deciding  whether  the  in- 
tended disclaimer  or  alteration  will  have  such 
an  effect  or  not.  For,  first,  the  objection  to 
give  a  sufficient  reason  is  confined  by  the 
words  of  the  Act  to  the  case  of  a  disclaimer} 
and  a  person  desirous  of  entering  a  memo- 
randum of  alteration,  may  do  so  without 
assigning  any  reason  whatever*  Secondly, 
though  it  is  provided,  that  a  caveat  may  be 
entered  against  every  such  application,  and 
that  the  person  entering  it  shall  have  "  notice 
of  the  application  being  heard it  is  no 
where  provided  that  the  person  so  receiving 
notice  shall  be  entitled  to  attend  and  oppose 
the  application  in  person  or  by  counsel.  And 
thirdly,  there  is  no  power  of  examining  wit- 
nesses on  oath  given  to  the  Attorney- General, 
&c. 

That  the  2nd  and  3rd  of  these  omissions 
are  by  no  means  immaterial,  is  to  be  in- 
ferred from  other  parts  of  the  Act,  which 
relate  to  applications  to  his  Majesty  in  Coun- 
cil  for  new  Letters  Patent  in  certain  cases, 
and  for  an  extension  of  the  term  of  Letters 
Patent  in  others.  By  clause  II.  it  is  pro- 
vided, in  the  case  of  a  petition  for  new  Letters 
Patent,  that "  any  person  opposing  the  pe- 
titioner shall  be  entitled  to  be  heard  before 
the  Judicial  Committee  of  the  Privy  Coun- 
cil." And  by  clause  IV.  it  is  in  like  manner 
provided,  that  the  petitioner  for  an  extension 
of  the  term  of  a  patent  (or  according  to  the 
literal  interpretation  of  the  Jet  the  King  /) 
shall  "  give  notice  to  any  person  or  persons 
who  shall  have  entered  caveats,  and  further 
(such  notice  not  being  of  itself  sufficient  to 
give  a  right  to  be  heard,)  that  "  the  persons 
entering  caveats  shall  likewise  be  heard  by 
their  counsel  and  witnesses."  Either  there 
was  no  occasion  for  adding  the  right  to  be 
heard  in  these  two  cases,  or  it  seems  to  follow 
of  it  in  the 


Solicitor  General  of  Scotland  in  the 
of  a  Scotch  patent,  or  of  his  Majesty's 
Attorney- General  or  Solicitor-General  for 
Ireland  in  the  case  of  an  Irish  patent, 
eerttfied  by  his  fiat  and  signature,  a  dis- 
claimer of  any  part  of  either  the  title  of 
the  invention  or  of  the  specification,  stating 
the  reason  for  such  disclaimer,  or  may  with 
such  leave  as  aforesaid  enter  a  memorandum 
of  any  alteration  in  the  said  title  or  specifi- 
cation, not  being  such  disclaimer  or  such 
alteration  as  shall  extend  the  exclusive  right 
granted  by  the  said  Letters  Patent ;  and  such 
disclaimer  or  memorandum  of  alteration  be- 
ing filed  by  the  said  clerk  of  the  patents 
and  enrolled  with  the  specification,  shall  be 
deemed  and  taken  to  be  part  of  such  Letters 
Patent  or  such  specification  in  all  courts 
whatever.  Provided  always,  that  any  person 
may  enter  a  caveat,  in  like  manner  as  caveats 
are  now  used  to  be  entered,  against  such  dis 
ekinwr  or  alteration  ;  which  caveat  being  so 
entered  shall  give  the  party  entering  the  same 
a  right  to  have  notice  of  the  application  being 
heard  by  the  Attorney-General  or  Solicitor- 
General  or  Lord  Advocate,  respectively." 
And  it  is  further  enacted,  "  that  it  shall  be 
lawful  for  the  Attorney- General  or  Solicitor- 
General  or  Lord  Advocate,  before  granting 
such  fiat,  to  require  the  party  applying  for 
the  same  to  advertise  his  disclaimer  or  altera- 
tion in  such  manner  as  such  Attorney- General 
or  Solicitor-General  or  Lord  Advocate  shall 
seem  right,  and  shall,  if  be  so  require  such 
advertisement,  certify  in  his  fiat  that  the 
same  has  been  duly  made.'* 

Previously  to  the  passing  of  this  Act  the 
Law-Officers  of  the  Crown  had  no  jurisdic- 
tion in  the  matter  of  granting  patents  beyond 
tbat  of  reporting  to  the  Crown  on  the  pro- 
priety of  granting  them,  on  special  reference 
being  made  to  them  for  the  purpose ;  their 
reports  might  either  be  acted  on  or  not,  as 
hit  Majesty's  Secretrary  of  State,  for  the 
being,  should  advise;  and  even  when 
upon  as  far  as  the  Great  Seal,  the 
whole  proceedings  could  be  quashed  by  appeal 
to  the  Lord  Chancellor. 

By  the  present  Act,  it  seems  to  have  been 
intended  to  invest  the  Law- Officers  of  the 
Crown  with  the  sole  and  absolute  power  of 
sanctioning  the  amendment  and  alteration  of 
Letters  Patent  after  they  have  been  once 
granted,  and  of  the  specifications  of  the 
same;  not  only  *o,«  but  to  allow  of  no  appeal 
(in  this  case)  from  their  decisions. 

As  this  is  a  power  of  an  entirely  novel  and 
somewhat  extraordinary  description — which, 
to  be  exercised  safely  and  usefully,  must  be 
exercised  with  great  circumspection— it  be- 
comes important  to  ascertain— first,  Whether 
such  a  power  has  been  actually  conferred  by 
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to  applications  to  the  Attorney-General,  itc. 
should  be  fatal  to  the  assertion  of  any  such 
right  before  them. 

It  is  further  worthy  of  observation,  that 
though  the  Act  (clause  I.)  provides,  that 
"  it  shall  be  lawful  for  the  Attorney"-  General,*' 
ice.,  when  he  requires  an  advertisement  of 
disclaimer  or  alteration,  "  to  certify  in  his 
fiat  that  the  same  has  been  duly  made/'  it  is 
not  provided  that  he  shall  certify  any  thing 
as  to  the  fitness  of  the  disclaimer  or  alteration 
itself. 

If  then  there  be  no  power  of  inquiring  into 
the  fitnesss  of  a  proposed  disclaimer  or  altera- 
tion, or  of  deciding  upon  it  before  granting 
the  fiat,  this,  it  is  humbly  conceived,  must 
practically  nullify  the  power  of  giving  leave 
altogether.  For  it  is  not  a  power  (supposing 
it  to  exist  by  inference  from  the  language 
and  spirit  of  the  Act.)  to  yive'  taave^fbr  the 
filing  of  any  and  every  disclaimer  or  altera-  *- 
tion,  butot  such  only  as  shall  not  "  extend' 
the  exclusive  right"  granted  by  the  original 
Letters  Patent. 

Your  opinion  is  therefore  requested  upon 
these  points:— 

1st,  Whether  the  Act  in  question  is  suffi- 
cient to  give  to  his  Majesty's  Attorney- 
General  or  Solicitor-General  in  the  case  of 
an  English  patent,  or  the  Lord  Advocate 
for  Scotland  in  the  case  of  a  Scotch  pa- 
tent, or  his  Majesty's  Attorney- General  or 
Solicitor-General  for  Ireland  in  the  case  of 
an  Irish  patent,  the  sole  and  absolute  power 
of  giving  leave  to  disclaim  or  alter  the  titles 
and  specifications  of  inventions! 

2nd,  Whether,  supposing  the  preceding 
question  to  be  answered  in*the  affirmative, 
the  means  are  provided  by  the  Act  of  ad- 
ministering such  power  justly  and  fairly, 
and  whether  in  particular  a  party  entering 
a  caveat  against  a  disclaimer  or  alteration 
will  be  entitled  in  virtue  of  the  Act  to  be 
heard  in  person  or  by  counsel,  and  by  wit- 
nesses (sworn  to  speak  the  truth)  against 
the  application. 

Opinion  of  Sir  Frederick  Pollock. 

It  appears  to  me  that  the  Act  in  question 
does  actually  give  to  the  Attorney- General, 
and  the  other  public  officers  mentioned,  the 
sole  and  absolute  power  of  giving  leave  to 
disclaim  or  alter  the  titles  of  specifications 
of  inventions  in  those  cases  where  such  altera- 
tions can  legally  be  made. 

The  object  of  the  first  clause  was  to  pre- 
vent the  mischiefs  that  occasionally  arose 
from  the  present  very  imperfect  law  of  patents. 
One  instance  is  presented  in  Branton  p. 
Hawkes  (4  B  and  A,  641),  where  a  most 
valuable  patent  was  wholly  lost,  because  be* 
ing  taken  but  for  three  distinct  matters,  it 
could  not  be  sustained  as  to  each,  and  the 


Court  held  it  was  therefore  void.  Had  the 
patentee  possessed  the  power  of  disclaiming, 
he  might  have  given  up  the  patent  quoad  the 
anchor  (upon  which  he  failed),  and  retained 
it  quoad  the  cable,  the  important  object  of 
the  patent;  so  where  the  title  of  the  specifi- 
cation may  he  ppen  to  objection,  the  public 
officers  may  permit  an  alienation,  and  cases 
not  unfrequently  occur  where  such  a  power  is 
almost  essential  to  justice,  and  would  most 
properly  "be  exercised.  I  do  not  sec  any  pro- 
vision for  an  appeal  or  any  control  over  the 
power  of  the  public  officers  except  this,  that 
where  the  disclaimer  or  alteration  has  the 
effect  of  extending  the  patent,  it  is  not 
sanctioned  or  authorised  by  the  Act,  and  will 
be,  in  my  opinion,  wholly  void;  for  instance, 
should  a  patentee  apply  for  and  obtain  leave 
to  alter  the  title  and  the  specification  of  a 
patent,  and  the  Court  before  whom  the  ques- 
tion should  be  raised,  were  to  deem  the 
alteration  in  substance  and  effect  an  exten- 
sion of  the  right,  then  the  memorandum 
entered  with  the  clerk  would  be  wholly  void 
and  inoperative. 

2.  1  apprehend  any  party  interested  will 
be  entitled  to  be  heard  before  the  Attorney- 
General,  and  to  put  him  in  possession  of  the 
merits  of  the  case  in  the  same  manner  as  is 
now  done  upon  questions  of  priority  of  in- 
vention ;  but  witnesses  cannot  be  examined 
upon  oath. 

Frederick  Pollock. 
Temple,  Oct.  19,  1835. 

■ 

Opinion  of  Mr.  Steer. 

The  Act  of  Parliament  in  question  is 
certainly  not  framed  with  that  clearness  and 
accuracy  of  detail  which  leaves  no  possibility 
of  doubt  as  to  the  object  of  the  Legislature, 
or  the  means  by  which  that  object  is  to  be 
accomplished. 

Still  it  appears  to  me  quite  sufficient— . 
firstly,  to  vest  in  the  Attorney-General,  &.c. 
the  power  to  grant  leave  to  patentees,  ice,  to 
disclaim  or  make  alterations  in  titles  and 
specifications  in  the  manner  provided. 

And  secondly,  although  the  design  and 
purpose  of  the  Act  is  to  protect  and  benefit 
patentees,  the  general  interests  of  the  public 
are  not  forgotten ;  and  the  right  to  enter  a 
caveat  being  given  to  counteract  any  sinister 
or  fraudulent  use  being  made  of  the  opposite 
right  to  disclaim  or  make  alterations  in  titles 
and  specifications.  But  wherever  a  conflict 
of  these  opposing  rights  takes  place  under  the 
provisions  of  this  Act,  I  think  it  is  solely  in 
the  judgment  and  discretion  of  the  Attorney- 
General,  ice.  to  determine  the  dispute ;  and 
although  it  would  be  his  duty  to  bear  the 
parties,  and  he  may,  if  he  thinks  fit,  per- 
mit tbem  to  appear  by  counsel,  1  apprehend 
it  to  he  quite  clear,  that  he  has  no  power  to 
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examine  witnesses  on  oath,  either  for  or 
against  such  an  application.  It  is  probable, 
that  in  most  of  the  cases  that  came  before 
him,  no  resistance  to  the  application  to 
amend  or  alter  will  be  made  ;  and  where 
caveats  are  entered,  unless  by  explanation 
and  mutual  agreement  the  differences  can  be 
obviated,  I  should  presume  he  will  leave  the 
parties  to  their  ordinary  remedy  in  a  court 
of  law.  It  seems  to  me  that  something  like 
this  course  is  not  very  obscurely  intimated  by 
the  Act  itself,  as  it  provides,  that  where  any 
suit  is  depending  touching  the  validity  of  a' 
patent  at  the  time  sueh  disclaimer  or  altera- 
tion is  enrolled,  the  same  shall  not  be  used  on 
evidence  in  such  suit.  Wherever,  therefore, 
the  parties  before  the  Attorney-General,  &c. 
appear  to  have  merits  respectively,  which 
cannot  be  amicably  settled,  and  which  de- 
mand a  solemn  inquiry  aud  determination, 
he  will,  doubtless,  decline  to  give  his  fiat  in 
favour  of  the  application,  and  leave  the 
party  complainant  to  the  ordinary  remedy  in 


John  Steer. 

Sept  30.  1834.  s 


15,  Chancery-lane, 


Mr.  Archibald  Rosscr  has  replied,  at  last, 
by  a  letter  in  the  Times,  to  our  challenge, 
"  to  give  the  name  and  title"  of  the  specifica- 
tion which  he  alleged  (5th  of  October)  bad 
been  actually  M  amended"  under  the  new 
Act,  and  also  "  a  sketch  of  the  modus  ope' 
randi"  which  he  averred  had  been  concurred 
in  by  "  the  Attorney-General  and  Solicitor- 
0606^01.' '  That  Mr.  Archibald  Rosser  may 
have  the  full  benefit  of  his  own  words,  we 
"  I  here  insert  the  entire  letter  :— 


"  To  the  Editor  of  the  Times, 

'*  Sir, — I  am  truly  glad  to  have  an  arena  in 
which  the  Editor  of  the  Mechanics'  Magaxine  ean 
be  contended  with  on -f  sir  term* . 

*  Tbe  question  whether,  at  the  time  this  gen- 
tleman published  (I  will  no  lunger  say  wrote,  since 
he  attributes  to  me  a  quibble  on  that  account),  a 
had  been  amended  under  the  Act?  I 
„jf  that  a  specification  had  been  so 
I ;  my  authority  is  Mr.  William  Carpmael, 
of  tbe  Patent-office,  who  ha«  more  to  do  with  the 
practice  of  patents  than  any  man  in  the  kingdom, 
and  who,  in  a  letter  to  your»e.f,  which  you  dil  not 
think  it  necessary  to  publish,  corroborated  my  as* 
sertlon.  I  believe  as  firmly  as  that  you  exist,  or  I 
exist,  or  that  the  Editor  of  the  Mechanics'  Maga- 
sine  is  out  of  temper,  that,  if  any  thing  remained  to 
be  done  in  the  amendment,  it  was,  no  more  than, 
owing  to  the  absence  from  town  of  the  receiving- 


tantamount  to  pitching  a  deed"  into  your 
x  after  you  have  got  it  perfected. 


**  Here  I  hope  tbe  discussion  will  terminate,  so 
far  at  least  as  you  .have  any  control  over  it,  till  the 
working  of  tbe  Aet  is  teen.  To  me  the  contest  is 
merely  troublesome,  but  to  the  Editor  of  the  Me- 
chanici  Magaxine  it  is  profitable  ;  it  helps  to  fill 
and  advertise  his  periodical,  while  I  get  nothing 
but  my  labour  for  my  paint. 

«  Your  obedien 


Oet.  16." 


fntowhat  a  contemptible,  pitiable  position, 
has  this  poor  gentleman  wriggled  himself  at 
last!  Self-pilloried,  both  as  an  utterer  (if  not 
forger)  of  falsehoods,  and  as  a  prater  about 
"  free  discussion,"  who  cares  no  farther  for  it, 
than  as  it  jnay  bring  grist  to  his  six-and- 
eightpenny  mill,  or,  as  he  phrases  it,  some- 
thing else  than  mere  "  labour  for  my  pains." 

He  is  '*  truly  glad,"  forsooth,  to  have 
"  an  arena  to  which  the  Editor  of  the  Me- 
chanics' Magazine  can  be  contended  with  on 
fair  terms."  And  as  a  proof  of  his  gladness, 
he  ends  his  letter  with  requesting  that  the 
said  arena  may  be  forthwith  closed  !  Admi- 
rable consistency ! 

"  To  me,"  he  says,  **  the  contest  is  mere- 
ly troublesome.'*  He  ought  to  have  added, 
■  and  very  damning." 

**  But,  to  tbe  Editor  of  the  Mechanics' 
Magazine  it  is  profitable."  Yes,  much  in  the 
same  way  as  it  may  be  said  to  be  possible  for 
a  brave  man  to  win  laurels  of  a  dastard,  or 
for  a  lover  of  Truth  .to  do  her  honour  by  ar- 
guing with  a  habitual  liar. 

"  It  helps  to  fill  and  advertise  his  periodi- 
cal." It  stands  so  much  in  need  of  filling 
and  advertising!  Much  as  we  may  be  in 
want  of  matter  to  fill  our  columns — a  want 
abundantly  testified  by  the  great  deficiency 
in  originality  and  variety  so  conspicuous  in 
our  twenty  three  extremely  thin  and  widely- 
printed  volumes — Mr.  Archibald  Rosser  can 
bear  us  witness  that  it  has  not  prevented  us 
from  exercising  our  Editorial  privilege  of 
rejection,  with  a  tolerable  degree  of  freedom, 
whenever  self-advertisement  and  glorification 
seemed  to  us  to  be  the  aim  of  a  correspond- 
ent rather  than  tb/i  public  good. 

"  The  question,*'  he  says,  "  is,  whether  at 
the  time  this  gentleman  published  (I  will  no 
longer  say  wrote,  since  he  attributes  to  me  a 
quibble  on  that  account)  a  specification  had 
been  amended."  No — this  is  not  the  ques- 
tion; he  but  substitutes  one  quibble  for  an- 
other. The  real  question  is,  whether  the  ac- 
count which  we  published  of  what  previously 
took  place  at  the  Attorney- Gcneral's-offiee, 
when  we  applied  to  enter  a  memorandum  of 
alteration,  was  a  true  account  or  not.  Mr. 
Archibald  Rosser  gave  a  flat  contradiction  to 
that  statement.  We  stated  that  there  were 
difficulties  in  the  way;  he  denied  that  there 
were  any.  We  said  that  no  form  of  proceed- 
ing had  been  agreed  upon;  he  affirmed,  on 
the  contrary,  that  the  farm  had  been  agreed 
upon  by  both  the  ■  Attorney-General  and 
Solicitor-General  ;'*  nay,  that  "  a  specifica- 
tion had  been  {actually)  amended  under  the 
Act."  And  all  this  Mr.  Archibald  Rosser  did 
for  the  gentlemanly  and  honourable  purpose 
of  injuring  us  professionally  in  public  opinion 
—of  making  it  appear  that  we  knew  nothing 
at  all  about  a  matter  with  which  it  was  our 
business  and  our  duty  to  be  thoroughly  ac- 
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NOTES  AND  NOTICES. 


guainted.    Let  us  now,  then,  see  how  he 

makes  good  bis  statements. 

"  I  aa«ert  again,  that  a  specification  had  hern  no 
amende  I ;  my  authority  is  Mr.  William  Carpmael, 
of  die  Patent-office,  who  has  more  to  do  with  the 
practice  of  patents  than  any  man  in  the  kingdom, 
And  who,  in  a  letter  to  yourself,  which  you  did  nut 
think  it  necessary  to  publish,  corroborated  my 
assertion." 

So  then,  Mr.  Rosser's  bold,  unqualified 
assertion,  that  a  "  specification  had  been 
(actually)  amended  under  the  Act,'*  shrinks 
on  handling  into  a  mere  hearsay  !  He  is  still 
as  unable  as  ever  to  give  either  name  or  title 
or  date  or  "modus  operandi;"  all  be  can 
do  is  to  shift  the  story  from  himself  to  Mr. 
Carpmael,  and  there  leave  it.  After  what 
we  have  seen  and  experienced  of  Mr.  Rosser's 
regard  for  veracity,  we  must  have  better 
testimony  than  his,  before  we  can  believe 
that  Mr.  Carpmael  said  any  thi»g  of  the 
kind  here  ascribed  to  him.  But  whoever  the? 
author  of  the  story  may  have  been — whether 
Mr.  Rosser  himself,  or  Mr.  Carpmael,  the 
man  of  great  practice— greater,  it  would 
seem,  than  even  his  respectable  master,  Mr. 
Poole— or  any  other  clei  k  of  the  clerk  of  the 
clerk  of  the  patents,— we  must  take  leave  on 
our  parts  to  repeat,  that  it  is  wholly  false. 
We  again  challenge  all  concerned  to  prove  it 
any  thing  better  than  an  impudent  and 
audacious  fabrication. 


NOTES  AND  N0TICE8. 

We  regret  that  Dr.  Lard ner's  correction  of  soma 
errors  in  the  Parliamentary  Report  ol  bis  Evidence 
On  the  Great.  Western  Railway,  which  we  lately 
pybli-hed,  did  not  reach  os  till  at  too  'ate  a  period 
of  the  week  for  insertion  in  o^r  present  Number.. 
It  sh.»ll  appear  in  our  next. 

An  article  fall  of  valuable  information  on  the 
Thames  Tunnel,  and  in  vindicaiion  of  the  projector 
and  his  patron.*,  Is  also  nece9iarily  postponed  for 
eight  days. 

In  our  present  Number  there  are  some  observa- 
tions by  Mr.  Herapath,  in  his  13th  paper  on  Rail- 
ways, P-specting  the  increased  degree  of  favour 
with  which  such  undertakings  are  now  regarded  in 
thin  country,  that  neein  to  us  particularly  deserving 
of  attention.  Mr.  H.  ha*  also  referred  to  one 
railway,  in  which  the  Editor  of  this  Work  is  per* 
.•onally  concerned,  in  such  nattering  terms,  that  it 
is  due  to  him  as  well  as  ourselves  to  slate,  that 
we  have  the  best  of  reasons  for  believingtliat  when 
Mi.  H.  favoured  us  with  his  opinion  of  that  rail- 
way, he  was  wholly  unconscious  of  the  share  which 
the  Editor  had  in  its  origination.  We  may  add. 
too,  as  a  matter  necessarily  within  our  pevs  nal 
knowledge,  that  it  was  not  (ill  after  Mr.  H.'s  fa- 
vourable opinion  of  the  Eastern  Counties  Railway 
Was  in  manuscript  that  he  became,  at  our  request, 
a  member  of  the  Provisional  Committee  for  its 
formation. 

AVto  Street. — It  is  Intended  early  in  the  next 
Session  of  Parliament  to  apply  for  a  bill  to  carry 
Into  eSe-t  the  formation  of  n  new  afreet,  commenc* 
in*  at  Stamford-street,  Blackfriars-road,  a  d  ter- 
minating at  the  Town-hall,  Soutbwark. 


be  careless  of  living,  sleeping,  and  worki 
ventilated  room*,  Workshops,  factories,  ai 
inghotises.  To  tolerate  about  oar  person  or  bald 
tation  excretions  of  the  Animal  economy  it  Justly 
considered  injurious  to  health,  and  repugnant  to 
delicacy  and  cleanliness;  it  is  net  less  so  to  Inspire 
a  contaminated  Atmosphere  :  for  ihe  nutriment  of 
the  air  is  quite  as  effectually  extracted  by  Inspire* 
tion  as  the  nutriment  of  food  is  by  digestion,  a  d 
the  residue  in  either  rase  ought  t«»  he  deemed  equally 
offensive  - History  of  the  Middle  and  Working 
Clauee,  Second  Edition. 

System  «/  the  Universe. — Minute  as  the  changes 

are  In  .motion*  of  the  planets  from  the  constant 
operation  of  their  reciprocal  attraction,  they  might 
be  supposed  to  accumulate  in  the  course  of  ages 
sufficiently  to  derange  the  whole  ay*tem  of  nature, 
to  alter  the  relative  positions  of  the  planets,  to  pot 
an  end.  to  the  vicissitudes  of  the  seasons,  and  to 
bring  about  collisions  which  would  Involve  out 
whnle  system  in  chaotic  confusion.  It  is  natural  to 
inquire  what  proof  exists  that  nature  will  b*  pre* 
served  from  such  a  catastrophe?  Nothing  can  be 
known  from  observation,  since  the  existence  of  the 
human  race  haa  occupied  comparatively  bat  a 
point  in  duration,  while  these  vicissitudes  embrace 
myriads  of  ages.  The  proof  is  simple  and  con- 
vincing. All  the  variations  of  the  solar  system  are 
expressed  ana'ytieally  by  the  ainea  And  cosines  of 
circular  arcs,  which  increase  with  the  time;  end 
as  a  sine  or  cosine  cao  never  exceed  the  radius  hot 
must  oscillate  between  zero  and  unity,  however 
much  the  time  may  increase,  it  follow*  that  when 
the  variations  have  by  slow  changes  accumulated, 
in  hnweve-  long  a  time,  to  a  maximum,  they  de- 
crease hy  the  same  slow  degrees,  till  they  arrive  at 
their  smallest  value,  and  again  begin  a  new  coatse, 
thus  for  ever  oscillating  about  a 
Somer  title. 


Mr.  Bar  ow'a  reply  to  Mr.  Beale  in  our 
aho  a  few  words   from  AntiCarper  to  Iver 
M'iver. 

Communications  received  from  Mr.  Wood  house 
-T.  S—Viater-Mr.  Richards-Mr.  Watson. 

Errata,  p.  44,  column  1,  line  4.— For 
x  ,      44  44 

+  v^h  v*  =  22» read  *  +3^ 

h  =  22.  Ap;atn,  in  the  6th  lino  from 
e  top,  for  7-63,  read  7  263. 
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The  Supplement  to  the  last  volume,  containing 
title,  index,  &c.  and  portrait  of  Charles  Vitrnnles, 
E*q.,  C.E.,  is  iust  published,  price  6d.  Also,  the 
volume  complete,  in  boards,  price  9*.  Od. 


K3"  Patents  taken  out  with  economy  and  de- 
spatch ;  Specifications  prepared  or  revised ;  Ca- 
veata  entered;  and  generally  every  Branch  of 
Patent  Business  promptly  tranaacted.  Drawings 
of  Machinery  also  executed  by  skilful  assistants, 
on  the  shortest  notice. 


i  .dir.— That  the  sir  is  dete- 
riorated by  breathing,  is  generally  known,  but  not 
unlversattyl  otherwise  so  many  persons  would  not 
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condert's  divino-drkss. 


cowdert's  diving-dres*. 

(From  the  Franklin  Journal) 

The  diving-dress  described  in  this 
communication,  and  the  disaster  con- 
nected with  it,  have  been  recalled  to  my 
recollection  trom  noticing  several  recent 
patents  for  submarine  apparatus.  It 
appears  to  possess  some  peculiar  fea- 
tures, and  seems  will  calculated  for 
small  depth;  no  metallic  or  other  in- 
flexible material  is  used  in  Us  construc- 
tion, or  in  connecting  the  two  portions 
of  it  together.  It  is  put  on  aud  off  with 
the  same  facility  as  an  ordinary  dress ; 
and  when  in  use,  the  body  is  iu  full 
possession  of  its  natural  flexibility  of 
motion. 

It  was  invented,  and  frequently  used, 
by  Mr.  Charles  C'ondert,  a  inaibaiist, 
employed  in  a  factory  opposite  the  jfcast 
river,  in  Brooklyn,  opposite  this  city 
(New  Vork).  In  the  docks  adjoiaiuur 
the  workshop  he  repeatedly  descended 
in  it,  in  from  lfito^Ofeet  While 
thus  engaged  in  August,  1832,  he  fell  a 
victim  to  ni6  enterprise.  The  air  in  the 
reservoir  had  become  expanded,  or, 
from  some  accident,  probably  from  his 
falling,  it  had  escaped,  as  the  tube  which 
conveyed  the  air  from  the  reservoir  to 
the  interior  of  the  dress  was  found 
broken  when  hauled  up.  He  was,  of 
course,  instantly  suffocated.  Like  Mr. 
Spalding,  the  improver  of  the  diving- 
bell,  he  perished  iu  the  bloom  of  life  at 
a  distance  from  his  family,  and  in  the 
prosecution  of  his  favourite  pursuits. 
This  description  of  his  dress  will  proba- 
bly be  the  only  memorial  of  this  inge- 
nious, persevering,  and  unfortunate 
mechanic. 

The  dress  consisted  of  two  parts,  made 
of  cloth,  coated  with  gum  elastic ;  the 
under  part  was  a  pair  of  pantaloons, 
with  India-rubber  shoes ;  this  portion  of 
the  dress  extended  up  to  the  arms,  and 
was  supported  by  suspenders.  The 
other  part  embraced  the  head,  arms, 
hands,  and  the  body  as  low  as  the  hips, 
descending  over  the  pantaloous  about  12 
inches.  A  piece  of  glass  was  fixed 
opposite  the  eyes,  as  at  a. 

His  method  of  obtaining  a  supply  of 
air  was  by  condensing  a  sufficient  quan- 
tity into  a  portable  reservoir  attached  to 
Irs  dress.  It  consisted  of  a  copper  pipe 
bb,  6  inches  diameter,  and  4  feet  long, 
closed  at  both  ends,  and  bent  like  a 
horse-shoe.   Two  or  three  staples  were 


soldered  to  the  upper  part,  to  receive 
boohs  attached  to  the  ends  of  the  sus- 
penders, or  slings  which  supported  it. 
Into  this  pipe  he  condensed,  by  a  pump 
(formed  of  a  gun-barrel),  as  much  air  as 
he  supposed  would  be  required  for  th« 
time  he  intended  to  remain  under  water. 
A  small  valve-cock  d,  near  one  end  of 
the  reservoir,  admitted  air  into  the  dress 
when  required ;  by  opening  this  valve  a 
small  pipe  e  from  which  entered  two  or 
three  inches  under  the  lower  edne  of  the 
upper  dress  or  jacket,  where  it  folded 
over  the  under  part.  The  air  escaping 
from  it,- of  course,  entered  the  dress  and 
kept  it  inflated,  and  prevented  the  water 
from  entering  it. 

As  the  air  was  respired  it  ascended  to 
the  upper  part  of  the  hood  or  covering  of 
the  head,  aud  escaped  by  a  small  aper- 
ture iu  the  cloth  about  the  size  of  a  pin's 
head,  or  less.  lie  intended  to  use  a  valve 
in  its  plane,  but  found  it  to  act  tolerably 
well.  His  situation  below  could  always 
be  perceived  by  the  people  above  from 
the  air  ascending  perpendicularly  over 
this  ori6ce. 

The  round  part  of  the  reservoir  em. 
braced  his  back,  and  the  two  ends  pro- 
jected in  frout  on  each  side  of  him. 

When  he  descended,  by  a  rope  passed 
through  a  bole  made  in  the  bottom  yf 
the  boat  sufficiently  large  (about  2  J  feet 
square),  a  56-pound  weight  was  attached 
to  one  end  and  suffered  to  sink  to  the 
bottom  j  another  cord  attaclied  to  it, 
and  one  end  held  in  his  hand,  or  fastened 
to  his  arm,  served  to  direct  him  to  a 
perpendicular  rope  when  he  wished  to 
ascend. 

The  reservoir  was  londed  with  about 
200  pounds  of  lead  ;  this  load  was  placed 
too  high — it  would  have  been  belter  to 
have  distributed  it  about  the  legs  and 
feet;  the  higher  the  load,  the  more 
difficult  it  is  for  the  diver  to  rise  if  he 
should  happen  to  stumble  or  fall. 

T.  E. 

Note  by  the  Writer. — Might  not  the 
ordinary  jackets  of  seamen  be  so  con- 
structed, that  portions  folding  over  each 
other  might  form  receptacles  for  air, 
sufficient  to  prevent  them  from  sinking, 
when  from  accident  or  otherwise  they 
fall  into  the  water,  as  is  shown  at  A ;  or 
perpendicular  cells  might  be  quilted  on 
them,  as  at  B,  without  materially  chang- 
ing the  present  appearance  of  the  dress. 
In  almost  every  position  in  which  a  per- 
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DR.  LARDNRR's  EVIDENCE  ON  THE 

son  could  fall  into  the  water,  some  air 
would  remain  in  these  cells. 


BR,  LARpN£R*«  EVIDENCE  ON  THE  GREAT 
WESTERN  RAILS/AY  RILL, 

Sir,— The  Mechanic?  Magazine  for  the 
month  of  September  liaving  been  just 
placed  in  my  bands,  I  have  for  the  first 
time  seen  what  I  suppose  is  a  transcript 
of  the  printed  Report  of  my  evidence  be- 
fore the  House  of  Lords.  I  perceive  an 
error  in  the  Report,  which  you-  would 
oblige  me  by  correcting  in  your  publica- 
tion. In  No.  632,  p.  480,  Mechanics' 
Magazine,  I  am  made  to  say,  that  "if 
the  train  does  not  commence  to  move  from 
the  top  of  the  inclined  plane  from  a  state 
of  rest,  we  must  add  to  the  velocity  ac- 
quired in  falling  from  a  state  of  rest  the 
initial  velocity."  What  I  stated  was  this  ; 
that  we  must  add  to  the  square  of  the 
velocity  due  to  the  descent  down  the 
plane  from  a  state  of  rest,  the  square  of 
the  initial  velocity,  and  that  the  sum  thus 
found  will  be  the  square  of  the  velocity 
of  the  body  at  the  foot  of  the  plane. 

In  the  particular  case  mentioned,  the 
velocity  at  the  foot  of  the  plane  would  be 
50  miles  an  hour,  and  not  66  miles  an 
hour.  This  error  in  the  Report  probably 
arose  from  the  words  of  the  question  put 
to  me  being  given  as  my  answer* 

As  you  have  thought'it  worth  while  to 
reprint  a  portion  of  the  report  of  my 
evidence,  I  think  it  right  to  state,  that  I 
had  no  opportunity  of  correcting  that 
printed  Report.  I  left  London  in  two 
hours  after  I  quitted  the  Committee-room 
«»f  the  Lords  to  attend  the  British  Asso- 
ciation in  Dublin,  and  since  then  I  have 
not  been  in  London,  nor  have  I  even 
seen  the  Report  of  my  evidence  until  I 
met  it  accidentally  in  your  publication. 
It  is  probable,  therefore,  that  there  may 
be  many  other  errors,  especially  in  the 
numerical  tabular  parts.  Every  one  who 
has  been  accustomed  to  scientific  publi- 
cations must  be  aware  how  difficult  it  is 
to  insure  correcness  in  this  respect — even 
When  the  proof  sheets  have  all  the  advan- 
tage of  careful  revision  by  the  author. 

I  remain,  Sir, 

Your  obedient  servant, 

DfOMYSius  Labdneb. 

30,  Cambri<t?e  terract,  Krigewtre-road, 
Oct.  22,  WW* 


GREAT  WESTERN  RAILWAY  BILL.  67 

TVER  BJACIVEB  VefSUS  «R.  HEBAPATp's 

FORMULA. 

Sir,— Mr.  Herapath  ought  to  tremble 
— Iver  JVJaciver  I  dare  say  thinks  so— at 
the  threat  he  has  issued,  that  "  Mr.  Hera- 
path'a  bed  for  aome  time  to  come  will 
not  be  abed  of  roses."  #  Does  Iver  Mac* 
iver  really  think  it  is  in  the  npwer  of 
such  a  writer  as  he  is,  to  make  *'  Mr. 
Herapath's  bed  for  some  time  to  come, 
not  a  bed  of  roses  ?"  Before  he  under- 
takes this,  I  would  advise  him  to  go  to> 
the  Temple  of  Truth,  and  study  there  a 
little ;  and  afterwards  to  school  for  a  few 
years,  to  acquire  a  little  more  of  ele- 
mentary mathematics. 

Nothing,  sir,  is  easier  than  for  one 
manlto  deal  out  general  invective  against 
the  writings  of  another;  It  is  only  when 
theae  carping  pretenders  come  to  de- 
liver a  little  of  their  own,  that  the  mist 
which  conceals  their  want  of  knowledge 
is  dissipated,  and  the  profundity  of  their 
ignorance  made  manifest.  Passing  by 
Iver  Maciver's  assertions  in  his  first  and 
last  paragraphs,  which  he  knows,  if  he 
knows  any  thing,  to  he  totally  untrue,  I 
shall  stop  at  the  first  and  only  mathema- 
tical theorem  he  has  ventured  to  give. 
He  says,  p.  43,  "  from  a  theorem  de- 
rived from  Nature's  unerring  laws,  the 
velocity"  of  a  locomotive  train  in  miles 
per  hour  **  will  be 

30+ 

in  which  ^=32^  and  h  is  the  perpendi- 
cular  fall  in  feet  of  the  plane. 

Now,  sir,  being  a  plain  man,  fonder  of 
deeds  than  words,  I  call  upon  Iver  AJac- 
iver  at  once,  mathematically,  to  demon" 
Strate,  with  reference  to  locomotive- 
engines,  and  without  shifting  or  evasion, 
this  "  theorem  derived,"  as  he  says, 
"  from  Nature's  unerring  laws."  Let 
him  not  imagine  that  I  do  not  under- 
stand what  his  theorem  means ;  a  school- 
boy in  Iver  Maciver'sovwr  country  would 
deserve  to  have  his  tartan  petticoats 
lifted,  and  the  birch  1  riskly  appli  d, 
who  could  not  see  through  it  at  a 
glance,  as  well  as  throngti  its  gross 
errors  aud  glaring  absurdity.  Remem- 
ber, Mr.  Editor,  it  is  tbe  mathematical 
proof  of  this  theorem's  containing  tnc 
laws  of  locomotive  engines  I  want,  and 
pray  don't  fail  to  ttige  him  to  let  u» 
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THAMES  TUNNEL. 


Lave  it  immediately  —  without  shifting 
and  without  evasion,  allow  me  to  repeat. 
Before  I  dazzle  the  world  with  a  display 
of  his  refulgent  knowledge,  I  am  anxious 
to  amuse  your  readers  with  an  analysis 
of  the  logic  of  this  heretofore  breek- 
less  gentleman,  who  conceitedly  threat, 
ens  "  for  some  time  to  come  to  make 
Mr.  Herapath's  bed  not  a  bed  of  roses  !" 
As  soon  as  he  has  done  this,  I  have  a 
few  other  things  for  him  to  do,  and  we 
shall  speedily  see  how  much  he  knows 
of  "  Nature's  unerring  laws,"  and  which 
he  is  most  like — a  man  capable  of  op- 
posing Mr.  Herapath  in  science,  or  a 
swaggering,  Bond-street  butterfly,  who 
insults  the  man  that  has  deigned  to  no- 
tice him  kindly,  and  gets  contempt  for 
his  impertinence. 

Anti-Carper. 


THAMES  TUNNEL. 

■ 

Mr.  Editor, — A  correspondent  of  yours, 
G.  L.  S.,  in  No.  632  of  the  Mechanics' 
Magazine— Si  well-wisher  evidently  to  the 
success  of  this  great  enterprise,  condemn- 
ing with  justice  the  angry  feelings  ex- 
pressed by  some  of  vour  contrihutors 
against  it,  as  attributable  to  personal  mo- 
tives, gladly  and  liberally  offers  a  sug- 
gestion for  the  greater  security  of  the 
work  while  in  progress. 

He  says,  that  "  to  sustain  the  pressure 
of  the  superincumbent  earthy  during  the 
excavation,  he  would  drive  18  inches 
apart,  horizontally,  before  the  shield,  and 
in  a  line  with  the  top  of  the  brick  work, 
iron  rods,  1  inch  thick  and  8  feet  long, 
and  that  a  sheet  of  iron  one  quarter  of  an 
inch  thick  should  then  be  laid  over  every 
two  of  the  rods  ;  thus  he  would  form  over 
the  shield  a  covering  (or  ceiling),  which 
would  be  moved  forward  when  a  yard  of 
tunnel  is  finished" 

Prompted,  as  he  is,  by  a  friendly  dis- 
position, it  is  presumed  that  he  will  be 
gratified  by  learning  what  the  provisions 
of  the  engineer  actually  are  for  sustain- 
ing the  pressure  of  the  superincumbent 
earth,  while  the  excavation  is  being 
made.  He  should  first  know,  however, 
wha*  the  scale  of  the  operation  is. 

The  excavation  made  for  the  Thames 
Tunnel  is  about  38  feet  in  width,  and  22 
feet  6  inches  in  height,  presenting,  there- 
fore, an  opening  exceeding  850  feet. 
The  whole  of  this  excavation,  including 
its  two  sides,  which  may  be  computed  at 


400  feet,  is  secured  by  means  of  a  power- 
ful apparatus  designated  the  6hield,  as 
is  also  the  roof  of  it,  which  measures 
360  feet  At  full  tide  the  weight  of  both 
earth  and  water,  which  constitute  the 
superincumbent  pressure,  is  not  less  than 
700  tons.  This  is  the  portion  that  has 
formed  the  subject  of  your  correspondent's 
solicitude. 

The  ceiling  of  the  shield  consists  of 
24  or  26  pieces  of  cast-iron,  denominated 
staves,  closely  adjusted  ;  and  as  they  are 
sometimes  made  to  relieve  each  other, 
and  therefore  subjected  to  an  increased 
load,  they  are  for  greater  strength  made 
like  inverted  troughs  of  cast-iron;  their 
breadth  is  18  inches,  the  depth  of  their 
aides  7  inches,  and  their  length  9  feet, 
independently  of  a  tail  of  wrought-iron 
which  overlays  the  brickwork.  The  edges 
in  front  are  made  sharp  for  entering  the 
ground,  and  the  external  surfaces  of  the 
staves  arc  planed  very  true.  Similar 
staves  are  laid  against  the  sides  of  the 
shield,  all  planed  and  equally  well  ad- 
justed ;  each  slave  can  be  impelled  singly 
as  sheet  piles  are.  Uuon  the  whole  Hie 
shield  may  be  viewed  as  a  coffer-dam, 
which,  instead  of  being  moved  in  a  per? 
pendiculur  direction,  is  placed  and  is  im- 
pelled horizontally.  The  standing  part 
of  the  shield  consists  of  12  parallel  frames, 
all  independent  of  each  other. 

The  front  of  this  vast  excavation  is 
protected  in  a  different  manner  from  that 
of  the  sides.  It  is  panelled  all  over 
with  small  boards,  each  of  which  is  3 
feet  long  and  6  inches  wide.  There  are, 
therefore,  upwards  of  600  of  these  boards, 
technically  called  polings,  for  covering 
the  whole  face  of  the  excavation.  Every 
one  of  these  polings  is  held  in  place,  ana 
secured  by  means  of  two  hand-jacks  or 
screws,  abutting  against  the  frames. 
There  are,  therefore,  upwards  of  one 
thousand  of  these  jacks  in  action  for 
securing  the  face  of  the  excavation,  or, 
rather,  for  pressing  against  the  ground 
with  sufficient  power  to  prevent  any  dis- 
ruption of  its  various  strata :  for  were  the 
ground  to  be  at  all  deranged,  the  pressure 
against  the  sides  and  front  of  the  shield 
might  soon  increase  to  2,600  or  3,000 
tons,  independently  of  that  of  the  super- 
incumbent pressure. 

It  is  further  to  be  remarked,  that  every 
successive  side,  which  at  its  full  head  is 
76  feet  above  the  foot  of  the  excavation, 
causes  an  incessant  variation  in  that  pres- 
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sure,  tending  to  strain  the  hard  strata, 
and  to  soften  or  knead  the  intervening 
soft  ones;  a  fact  quite  unnoticed  by  pro- 
jectors of  plans,  but  which  proved  fatal 
lo  those  who  attempted  the  drift-way 
under  the  Thames  in  1808.  The  pres- 
sure exerted  against  the  front  of  the 
excavation  by  the  agency  of  the  shield, 
must  therefore  be  uniformly  kept  at  a 
maximum.  The  shield  is  advanced  only 
9  inches  at  a  time,  while  the  brick  struc- 
ture proceeds  simultaneously. 

Your  correspondent,  influenced  aft  he 
is  by  the  best  motives,  will  have  great 
satisfaction  in  learning,  that  the  new 
shield  is  now  being  made  without  the 
necessity  for  modifying  any  law  of  hy- 
draulics, or  changing  the  nature  of  the 
ground,  as  has  been  too  much  the  case 
with  the  various  projectors  who  have 
sought  to  labour  in  the  same  field  with 
the  engineer  of  the  Thames  Tunnel. 

Those  who,  without  considering  what 
must  first  be  done  under-ground,  conceive 
that  eveTy  difficulty  would  be  obviated  by 
some  particular  covering  laid  on  the  bed 
of  the  river  over  the  tunnel,  such  as 
timber-flooring,  rafts,  planking,  roofing, 
plates  of  metal  of  any  kind,  tarpaulings, 
sails,  leather,  &c,  loaded  over  with  some 
great  weight,  or  not  loaded  at  all,  should 
further  consider  that  they  have,  we  are 
assured,  upwards  of  300  competitors  for 
the  same  expedient,  besides  about  90 
who,  from  motives  of  caution,  have  re- 
served the  disclosure  of  their  respective 
plans,  until  some  remuneration  should 
previously  be  provided. 

It  would  be  well  if  those  who  feel  dis- 
posed to  enter  the  List  of  Competitors 
were  first  to  consult  the  report  of  those 
miners  who  directed  the  attempts  that 
were  made  and  carried  on  with  so  much 
perseverance,  between  the  years  1803  auil 
1808,  with  the  ultimate  object  of  opening 
a  roadway  under  the  Thames  at  Rother- 
hithe.   These  were  miners  (Cornishmen), 
engineers  in  that  branch  of  the  art,  and, 
consequently,  eminently  qualified  for  the 
task  in  every  respect ;  they  were  as  san- 
guine, too,  as  any  of  the  projectors  of 
this  day ;  and  their  excavation  was  li- 
mited, in  the  first  place,  to  a  simple 
driftway,  the  height  of  which  was  only 
5  feet,  "the  breadth  2  feet  6  inches  at  the 
top,  and  3  feet  at  the  bottom,  forming, 
therefore,  an  excavation  that  was  sixty 
times  smaller  than  the  excavation  which 
has  been  made  for  the  Thames  Tunnel. 


Diminutive,  however,  as  this  hole  was 
when  contrasted  with  that  of  the  tunnel, 
the  ground  in  the  roof,  though  supported 
by  substantial  planking,  gave  way  once 
in  a  fluid  state,  leaving  an  unsupported 
cavity  over  the  roof  of  the  driftway  ;  still 
it  held  itself  up  ;  but  a  second  accident 
of  the  6ame  nature  having  occurred  under 
a  very  high  tide,  the  river  broke  the 
ground  and  entered  the  drift.    In  both 
cases  it  was  the  loose  ground  that  forced 
its  way  first  into  the  drift,  and  the  river 
afterwards.    The  miners  succeeded  in 
filling  the  hole  and  in  re-entering  the 
drift,  but  the  men  could  not  continue  the 
working;  they  were,  according  to  the 
engineer's  report,  driven  out  of  it  by  the 
frequent  bursts  of  sand  and  of  water  y  and 
il  was  acknowledged  by  him  to  be  quite 
impracticable  to  proceed  farther  ;  so, 
after  having  probed  the  ground  from 
underneath  in  many  places,  he  concluded 
and  reported  that  it  was  impossible  to 
make  an  excavation  of  any  size  under 
the  Thames.    It  never  entered  the  head 
of  this  engineer,  Mr.  Trevethick,  a  re- 
markably ingenious  and  enterprising  man, 
who  conducted  the  operation  to  its  final 
abandonment,  that  any  covering,  spread 
over  the  bottom  of  the  river,  would  pre- 
vent the  river  filling  his  drift  or  a  tunnel, 
at  every  tide,  any  more  than  it  does  the 
wells  situated  at  many  hundred  yards 
from  the  river. 

But  he  resorted  to  one  expedient  which 
he  conceived  would  answer  the  emergen- 
cy— one  which,  at  any  rate,  demonstrates 
the  intrepidity  of  this  engineer.  That  is, 
in  order  to  clear  or  pass  through  the  place 
which  had  been  filled  up  in  closing  the 
hole  made  by  the  breaking  in  of  the 
river,  he  reduced  the  height  of  his  drift 
from  5  feet  to  3  feet.  The  men  and  the 
engineers,  too,  had  therefore  to  work  on 
their  knees.  Awful  enough  for  such  a 
task !  Thus  reduced,  die  area  of  the  ex- 
cavation of  this  drift  hardly  exceeded  the 
one-hundredth  part  of  that  of  the  Thames 
Tunnel  under  corresponding  circum- 
stances. 

Any  one  can  form  an  idea  of  a  hole 
three  feet  square  by  looking  at  some  gar- 
ret-window ;  but  not  so  easily  of  a  hole 
of  a  greater  sectional  area — for  example, 
than  the  old  House  of  Commons  was. 

1 1  is  no  absurdity,  Mr.  Editor,  to  have 
succeeded  in  culling  out  a  hole  of  larger 
area  than  that  hall,  under  ahead  of  water 
as  high  as  the  Cu&tom-housc.   The  en- 
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fcincer  who  has  made  it  never,  however, 
professed  being  a  miner,  and  never  ex- 
cluded miners,  or  any  person  interested 
professionally,  from  a  "sight  of  Ins  works. 

Let  us  farther  notice  here  what  Mr. 
Vazie  said,  who  was  not  only  the  col- 
league of  Mr.  Trcvi thick,  but  the  direct- 
in?  engineer,  so  far  at  least  as  the  first 
392  feet  of  that  drift,  hi  his  letter,  by 
■way  of  appeal,  to  the  proprietors,  dated 
the  7tli  of  December,  1807,  relying,  as  lie 
somewhat  emphatically  assumed  it,  "  on 
his  prof essional  information  in  the  art  of 
mining?  he  stated,  "  /  am  bold  to  say, 
that  the  only  material  difficulties  with 
which  we  have  had  to  contend  have  arisen 
from  not  having  had  the  50-horse  steam- 
engine,"  which  had  actually  been  pur- 
chased at  his  suggestion,  and  for  which  a 
14-horse  power  had  been  substituted. 
He  then  adverts  to  "such  an  enterprise 
as  that  of  workino  underneath  a  river  so 
deep  and  so  rapid  as  the  Thames;**  and 
boasts  of  having,  neverihele>s,  "  suc- 
ceeded in  defiance  of  difficulties  pro- 
nounced insurmountable  by  several  en- 
gincers."  In  another  part  of  his  letter 
he  adds,  "  I  have  been  repeatedly,  labo- 
riously employed  through  the  night 
without  taking  any  refreshment ;  and  it 
was  by  no  means  unusual  for  me  to  remain 
40  hours  without  rest  j  and  for  upwards 
of  four  years  and  a  half  I  did  not 

SLEEP  ONE  WIGHT  FROM  THE  WORKS — I 

am  proud  to  state  this, 

And  all  these  arguments  were  from 
practical  miners,  who  had  hut  one  miner 
and  one  carpenter  to  direct  for  making  a 
shaf  t,  begun  on  a  diameter  of  11  feet  and 
completed  at 8  feet;  then  carrying  adrift- 
way  5  feet  in  height,  wherein  uot  a  single 
brick  had  been  used. 

Well  may  it  be  said,  in  res;»ect  to  these 
great  efforts' towards  making  "  convenient 
carriage- ways"  quite  water-proof 

"  Parturiens  mom,  natcltur  ridiculus  mul  /" 

And  now  not  a  vestige  can  be  traced  of 
these  vast  labours. 

But  of  the  Thames  Tunnel  there  is  to 
be  seen  lh.it  which  demonstrates  the  prac- 
ticability of  the  plan  of  Mr.  Brunei ;  and 
knowing  that  it  has  withstood  the  sdiock 
of  two  irruptions  of  the  river,  we  have  a 
sufficient  security  of  the  strength  of  the 
structure  to  assure  us,  that  when  com- 
pleted it  will  endure — a  lasting  monu- 
ment to  national  enterprise  and  zeal  in 
promoting  practical  science.  We  may 
at  this  period  repeat  what  his  Grace  the 


Duke  of  Wellington  said  of  it  in  1829, 
viz.  "  There  is  no  work  upon  which  the 
public  interest  of  foreign  nations  has  been 
more  excited  than  it  has  been  upon  this 
tunnel  f  and  for  a  confirmation  of  the 
interest  felt  in  our  own  country  we  may 
refer  your  readers  to  the  transactions  in 
the  House  of  Lords  on  the  2d  of  July, 
1830,  or  of  the  House  of  Commons  ott 
the  24th  of  August  last. 

The  reports  of  the  former  attempts  and 
proceedings  were  published  in  1809  by 
the  Directors  of  the  Company,  w  hen  they 
made  a  public  appeal  for  plans,  offering  a 
liberal  reward  for  that  which  should  bet 
adopted.  Fifty-three  plans  were  obtained 
upon  this  appeal.     The  practical  and 
scientific  men,  to  whom  they  were  re- 
ferred for  examination,  concurred  in  opi- 
nion that  none  would  answer  for  effect- 
ing the  object  on  a  proper  scale.  All 
farther  attempt  was  in  consequence  giveii 
up  by  the  Company.    A  subsequent  one, 
by  working  from  above  the  river,  proved 
equally  unsuccessful. 

Had  your  c  orespondent,  Mr.  Editor, 
in  No.  605,  been  as  solicitous  for  correct- 
ness as  he  is  familiar  with  censure,  he 
would  not  have  felt  himself  called  on  to 
reprobate  the  Lords  of  the  Treasury  for 
having  granted  250,0007.  for  the  com- 
pletion  of  an  enterprise,  so  far  completed 
as  it  is,  which  had  received  the  fullest 
and  most  unequivocal  approbation  of  his 
Grace  the  Duke  of  Wellington  ;  no  mean 
authority  in  such  matters,  more  particu- 
larly when  he  had  made  himself  familiar 
w  Ufa  those  facts  and  circumstances  already 
stated,  but  which  is  attempted  to  be 
denied  by  your  correspondent.    Nor  is  it 
other  than  natural  that  the  late  First  Lord 
of  the  Treasury,  Lord  Althorp,  should 
have  been  influenced  in  his  decision  by 
such  sentiments  as  those  publicly  ex- 
pressed by  his  Grace ;  as,  for  instance, 
H  that  the  novelty  of  the  work,  the  diffi- 
culty of  ascertaining  the  nature  of  the 
bed  of  the  river,  and  the  accidents  to 
which  such  a  work  was  liable,  tended  to 
increase  the  expense  of  this  great  under- 
taking, yet  that  the  work  itself  had  cost 
only  120,000f. that  is,  at  the  period 
alluded  to  by  his  Grace,  viz.  the  11th  of 
June,  1828,  which  included,  however, 
the  expense  of  the  first  eruption  and  part 
of  that  of  the  second.    But  up  to  the 
31st  of  December,  1828,  when  the  works 
were  entirely  suspended  and  were  closed, 
the  cost  of  the  works  of  the  tuunel,  in- 
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eluding  the  shield,  the  steam-engine,  and 
a  powerful  pumping-apparatus,  was  not 
more  than  126,740/.,  including  both  ac- 
cidents, instead  of  240,000/.,  as  your  cor- 
respondent asserts  it.  Adverting  farther 
to  the  benefit  which  will  result  from  the 
work  by  uniting  populous  districts,  his 
Grace  added,  that  "men  cannot  but  see 
the  great  political,  military,  and  commer- 
cial benefits  that  will  be  derived  from  the 
example  of  such  a  work,  in  this  and  in 
other  countries  ;  that  the  accidents  which 
have  occurred  have  demonstrated  theprac- 
ticability  of  the  enterprise,  and  the  genius 
and  the  ability  of  the  engineer  who  has 
conducted  it  i  they  have  also  proved 
this,  that  the  work  of  itself  is  excel- 
lent,  4-c." 

This  same  correspondent  remarks,  that 
if  the  engineer  had  gone  deeper  with  his 
tunnel,  he  would  have  avoided  all  diffi- 
culties and  accidents.  Now  were  he  to 
refer  to  the  reports  of  those  engineers 
already  alluded  to,  who  operated  between 
the  years  1803  and  1808,  he  would  lind 
that  they  could  not  venture  lower  than 
76  feet — which  fact  he  will  find  to  be 
confirmed  by  well-sinkers,  who  have 
opened  wells  near  the  river  on  the  south 
side;  and  further,  he  may  be  informed, 
that  eminent  geologists  have  warned  Mr. 
Brunei  of  the  probable  effects  of  the  60 
feet  bed  of  blowing  sand  existing  below 
that  deplh»  aud  that  they  recommended 
him  to  keep  as  near  as  possible  to  the 
river  as,  perhaps,  the  enemy  least  to  be 
dreaded. 

Notwithstanding  the  public  acknow. 
ledgment  by  the  Duke  of  Wellington  of 
the  utility  of  the  undertaking,  and  or  the 
national  honour  which  is  attached  to  its 
completion,  and  notwithstanding  the  con* 
fidence  which  even  the  most  disastrous 
accidents  have  inspired  in  the  plan,  by  -  SI 
which  one  half,  or  nearly,  of  the  under- 
taking has  been  realised  and  carried  to 
the  deepest  part  of  the  river,  auolher 
correspondent  or  contributor  of  yours  in 
No.  626,  subscribing  himself  Fanqui, 
excited  evidently  by  some  grievous  dis- 
appointment, protests  against  the  enter- 
prise, premising  with  an  eulogical  preface 
on  the  present  member  for  Berkshire  for 
his  manly  exposure  iu  the  House  of  Com- 
mons,  of  the  pretended  manoeuvres  of  the 
patrons  of  the  Thames  Tunnel  in  obtain- 
**o  270,000/.  from  the  Government.  This 
critic  unhesitatingly  affirms,  that  the 
work,  44  {f  ever  finished,  will  only  be  a 
of  folly  and  absurdity ,  because 


no  vehicles  of  any  description  will  ever 
ttse  it  as  a  means  of  transit."  And  ho 
concludes  bv  asking, "  who  were  the  three 
most  eminent  engineers  who  had  examined 
the  plans  of  that  scientific  engineer,  Mr, 
Brunei  f 

The  charge  of  folly  and  stupidity  cer- 
tainly possesses  some  novelty  to  those  who 
have  been  taught  to  value  the  benefit  of 
good  communications  across  a  large  na- 
vigable river,  as  the  Thames  is  all  the 
way  from  L  m  I  >ii  Bridge  to  its  mouth, 
where  a  permanent  land  communication 
cannot  possib'.y  be  obtained.  But  to  his 
question.  It  may  be  replied,  that  the 
Duke  of  Wellington  was  the  first  eminent 
engineer  who,  as  far  hack  as  the  year 
*  1820,  had  examined  the  plan,  and  who 
from  that  time  to  the  present  has  con- 
tinued to  manifest  great  interest  in  its 
application.  The  late  Dr.  Wollaston 
may  be  considered  the  second  who  ex- 
pressed himself  most  favourable  to  the 
plan,  and,  it  may  be  added,  that  the  name 
of  Wollaston  stands  the  first  in  the  enter- 
prise, and  most  prominent,  not  only  in 
the  list  of  subscribers,  but  of  proprietors 
to  this  day.  In  Mr.  Donkin  may  be 
fouud  the  third,  a  gentleman  who,  from 
his  practical  knowledge  of  machinery, 
was  fully  competent  to  judge  as  to  the 
efficiency  of  the  shield  alter  he  had  ex- 
amined it. 

I  cannot  but  give  a  specific  denial  to 
the  assertion,  that  the  speculation  was 
one  of  those  which  take  their  date  from 
the  eventful  years  of  1625  and  1826,  be- 
cause 'the  first  meeting,  convened  by  the 
friends  of  the  enterprise  for  organising  a 
company,  took  place  in  December,  1823, 
and  the  subscriptions  were  made  up  at 
a  General  Meeting  in  February,  1824. 
Should  your  correspondent  not  be  satis- 
fied with  the  testimonies  already  ad- 
duced, we  may  refer  him  to  a  leading 
article  in  the  Times,  at  that  period  con- 
ducted by  the  preseut  member  for  Berk- 
shire. The  article  in  question  is  dated 
4th  July,  1828;  consequently,  after  the 
two  eruptions  of  the  river.  1 1  is  therein 
6aid,  that  **  the  Thames  Tunnel  is  an  un- 
dertaking of  the  highest  national  import* 
once  and  credit,  and  such  as  ought  to 
meet  with  the  most  amqle  public  support 
in  extricating  it  from  %ts  difficulties,  and 
rendering  it  a  proud  monument  of  national 
utility  and  honour" 

We  may  conclude,  bv  informing  your 
numerous  readers  and  the  public,  that 
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this  national  undertaking  is  in  progress 
towards  that  anticipated  achievement; 
and  we  may,  on  the  best  authority,  add, 
that  the  front  of  the  excavation  has  been 
worked  and  advanced  several  feet,  and 
tbe  ceiling  of  it  raised  in  equal  propor- 


tion ;  the  whole  having  been  done  with 
perfect  safety;  and,  moreover,  that  a 
considerable  part  of  the  old  shield  has 
been  removed,  and  some  portion  of  the 
new  one  has  been  put  up. 


METHOD  OF  FREEING  A  VESSEL  OF  WATER  BY  HER  HEELING, 


2. 


Mr.  Editor, — On  the  supposition  that 
if  a  plan,  however  simple,  contains  use- 
fulness enough  in  it  to  make  it  but  once 
successfully  applied,  it  is  worthy  of  pub- 
licity, I  beg  your  iusertion  of  the  follow- 
ing 

There  is  nothing  novel  in  taking  ad- 
vantage of  the  pitching  or  rolling  motion 
of  a  vessel,  or  of  that  derived  from  her 
way  through  the  water,  for  the  produc- 
tion of  a  power  to  work  pumps ;  with 
that  view,  various  modes  have  been  sug- 
gested and  patented ;  but  I  have  never 
heard  of  any  plan  to  make  available  the 


steady  heeling  of  "a  vessel  in  smooth 
water.  Now,  having  been  in  a  situation 
at  sea  where  the  following  simple  method 
of  freeing  a  ship  from  water  by  her  heel- 
ing merely,  would  have  been  most  desir- 
able, had  I  not  been  otherwise  relieved, 
I  the  more  freely  offer  it  to  the  public. 

The  midship  section  of  the  vessel,  to 
which  I  allude,  was  about  the  form  of 
fig.  1.  She  had  sprung  a  leak,  and  in 
heeling  I  frequently  saw  the  water  in  the 
lee  bilge  as  high  as  the  deck ;  when  ir 
occurred  to  me,  that  if  that  body  of 
water  were  withheld  in  a  water-tight  case, 
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it  would,  when  the  vessel  was  on  the 
other  tack,  be  emptied  on  the  lee-side, 
giving  her;  at  the  same  time,  the  advan- 
tage ©f  greater  stability,  whilst  the  weight 
of  water  preponderated  to  windward ; 
thus,  at  least,  making  up  for  the  loss  of 
stability  she  would  otherwise  have  sus- 
tained by  a  constant  weight  of  water  to 
leeward. 

In  a  flat  vessel,  like  that  of  fig.  1,  one 
of  these  cases,  CC,  on  each  side,  would 
*u(nce,  as  they  would  empty  themselves 
when  the  vessel's  heel  exceeded  14°;  but 
in  a  deep  vessel,  as  in  fig.  2,  two  of 
these  cases  on  each  side  would  be  re- 
quired ;  the  water  would  then  be  emptied 
when  the  vessel's  heel  exceeded  11°, 
whether  by  the  conduit-pipes,  AAA  A, 
or  by  those  represented  in  both  figures 
by  the  dotted  lines;  which  ever  of  the 
two  modes  should  be  considered  the  most 
convenient  for  adoption  at  the  moment. 

This  plan  is  by  no  means  proposed  for 
general  adoption,  as  the  cases  which 
should  be  very  long  to  contain  much 
water,  would  take  up  some  valuable  room 


in  the  vessel,  but  only  as  a  make-sin  ft 
plan  in  such  a  case  as  a  vessel's  making 
more  water  than  her  crew  could  conve- 
niently clear  her  off,  without  their  being 
able  to  discover  and  step  the  leak  ;  and, 
as  in  my  case,  obliged  to  make  good  a 
point  to  windward,  though  able  to  pro- 
cure materials  (slight  deals  would  do)  to 
make  the  cases  and  conduit-pipes  or 
troughs.  The  latter  may  enter  the  cases 
either  below  with  valves  or  above  without 
them.  The  plan,  in  my  opinion,  is  most 
adaptable  to  river  barges,  which  are  con- 
stantly tacking  in  blowing  weather,  and 
are  often  leaky.  It  would  also  be  worth 
while  considering,  whether  the  plan 
might  not  be  usefully  applied  to  channel 
buoys  to  clear  them  of  any  leakage,  as 
being  a  species  of  pump  least  likely  to 
get  out  of  order  by  time  or  usage  than 
any  other.  Having,  1  trust,  given  suffi- 
cient explanation  of  my  ideas  for  com- 
prehension, 

I  remain,  Mr.  Editor, 

Your  obedient  servant, 

0. 


WATER  OAS-VALVE. 


™  Sw  r-m*+*  —--•■•>■  '--*-  ••••*•  


Sir, — Having  read  a  description  of  a 
patent  gas-valve  by  Mr.  Carter,  in  your 
Magazine  of  last  month,  I  have  been  in- 
duced to  send  you  a  sketch  of  a  water- 
valve  that  has  been  several  years  in  use 
here,  both  at  Marshall  and  Co.'s  works 
and  at  the  Salop  Gas-works.  This  valve 
possesses  cheapness  and  durability,  and 
is,  in  my  opinion,  superior  to  any  other 
I  have  seen. 

Fig.  1  is  a  longitudinal,  and  fig.  2  a 
cross  section  of  this  valve ;  A,  a  four- 
inch  gas-pipe;  in  the  middle  of  which  is 


a  cast-iron  water-valve,  B,  attached  to 
the  main-pipe  by  bolts  and  nuts ;  at  tha 
bottom  of  the  valve  a  small  pipe,  C,  of 
either  copper  or  lead,  with  a  cock  at  D, 
is  connected  with  the  bottom  of  the  valve. 
To  shut  off  the  gas,  the  cock,  D,  is 
closed,  and  two  or  three  quarts  of  water 
arc  poured  into  the  funnel,  E,  at  the  end 
of  the  small  pipe;  when  the  water  reaches 
the  dotted  line,  F,  the  gas  is  prevented 
from  passing  through  the  valve. 
.  In  order  to  open  the  valve,  the  cock, 
D,  is  opened,  which  lets  the  water  out  of 

Digitized  by  Google 


1A 


IMPROVEMENTS  IN  STR  EBT-PA  VINO. 


the  valve  as  low  as  the  level  of  the  cock  ; 
and  so  long  as  the  cock  remains  open, 
the  valve  becomes  a  water-trap,  and  lets 
out  at  D  any  water  that  may  have  got 
into  the  main-pipes.  At  the  same  time, 
the  gas  is  prevented  from  escaping",  by 
the  water  in  rhe  small  pipe  being  below 
the  level  of  the  cock. 

The  above-mentioned  valves  were  made 
by  Mr.  John  Onions,  of  Broseley. 

I  am,  Sir, 
Your  most  obedient  servant, 

Piter  Horsman, 

Secretary  Mechanics'  Institution. 
Shrewsbury,  Oct.  3,  1833. 


IMPROVEMENTS  IN  STREET-PAVING. 

Mr.  Editor, — Who  first  hit  upon  lay- 
ing serrated  carriage-way  pavement  is  not 
exactly  known.  It  is  said  to  have  been 
laid  in  Paris,  in  some  of  the  towns  in  Nor- 
mandy, in  Kumsgate,  Bristol,  and  Liver- 
pool, before  it  was  tried  in  London. 

Its  advantages  are,  the  affording  better 
fodt  hold  to  horses  in  asceuding,  and  giv- 
ing- them  confidence  in  descending,  hilly 
grounds.  Its  disadvantages  may  be,  the 
more  rapid  wear  of  the  stones,  and  the 
consequent  additional  expenditure;  the 
mk  of  horses  stumbling  as  they  descend ; 
the  chance  of  every  joint,  in  frosty  wea 
ther,  forming  a  ledge  of  ice  ;  and  the  in- 
secure footing  which  its  asperity  causes 
to  foot-passengers  in  crossing. 

It  is  reported  that  Mr.  Freeman,  of 
Millbank-street,  claims  the  credit  of  its 
invention.  Mr.  John  Watson,  of  Rams- 
gate,  is  understood  to  prefer  his  claim. 
Perhaps  our  lively  neighbours  may  really 
be  entitled  to  the  honour. 

There  has  been  another  sample  of  car- 
riage-way pavement,  adapted  for  rising 
ground,  laid  down  upon  Fish-street-hill, 
formed  by  inserting  narrow  slips  of  York 
stone  in  the  joints,  so  as  to  keep  the  gra- 
nites about  an  inch  and  a  half  apart.  In 
this  mode  the  angles  of  the  pitchers  are 
more  protected,  and  they  may  wear  longer. 

Time  and  observation  will  show  which 
is  best  adapted  for  public  use. 

1  am,  Mr.  Editor, 
Your  very  obedient  servant, 

a. 

Oct.  13,  1835. 

Sir, — I  do  not  intend  to  enter  into  a 
controversy  relative  to  the  utility  of  the 
new  method  of  street-paving  on  inclina* 


tions ;  the  public  will  soon  find  out  whe* 
ther  it  is  or  is  not  both  useful  and  bene- 
ficial. The  object  of  my  addressing  you 
is  merely  to  state,  that  1  am  the  inventor 
of  the  method,  and  forwarded  it  to  Air. 
Kichatd  Lambert  Jones  (by  the  hands  of 
the  Deputy-Chairman  of  these  works,  Sir 
William  Curtis,  who  obligingly  undertook 
to  put  the  plan  into  his  hands),  for  the 
purpose  of  being  used  in  those  places  in 
the  city  of  Londou  which  might  require 
it.  Mr.  Jones  then  introduced  it  to  the 
notice  of  the  Commissioners  of  Sewers, 
who  have  tried  it  with  success  on  Fish- 
street-hill  and  on  Snow-hill ;  and  I  hesi- 
tate not  to  assert,  that  it  will  be  found 
equally  so  on  Holborn-hill.  Therefore, 
the/ear*  of  some  of  your  correspondents 
will  not  be  realised. 

I  am,  Sir,  your  obedient  servant, 
John  Watson, 

6uperintendcot  or  the  Works. 
Royal  Harbour  of  Ramtfate. 

Oct.  20,  1835. 

»N    PIRE-PROOr    BUILDINGS.       BY  MR. 
CURISTOPHEB  UAVY,  ARCHITECT. 
(In  continuation  from  p.  23.) 

Lord  Stanhope's  Experiments. 

In  the  communication  that  preceded 
my  last,  mention  is  made  of  two  extensive 
experimental  buildings  erected  by  Lord 
Stanhope  at  Chevening-place,  Kent.  One 
building  secured  according  to  the  plan 
that  I  have  given  in  detail  (namely, 
by  extra  la  thing  and  double  intersecuring ) , 
was  filled  (in  the  lower  part)  completely 
with  shavings  and  faggots,  mixed  with 
other  combustibles,  and  fired.    The  heat 
was  so  intense  that  the  glass  of  the  win- 
dows was  melted,  "  like  so  much  common 
sealing-wax,"  yet  the  flooring-boards  of 
the  room  (16  feet  X  26)  were  not  burnt 
through,  nor  was  one  of  the  side  timbers, 
flooring-joists,  or  ceiling-joists,  damaged 
in  the  smallest  degree,  and  the  persons 
who  went  into  the  room  immediately  over 
the  one  filled  with  lire,  did  not  perceive 
any  ill  effects  from  it  whatever ;  even  the 
floor  of  the  room  heing  perfectly  cool 
during  the  enormous  conflagration  im- 
mediately beneath.  The  unsecured  build, 
ing  was,  with  the  mass  of  combustibles 
that  it  contained,  set  on  fire  after  the  first 
experiment.  The  height  of  the  flame  was 
no  less  than  between  80  and  90  feet  from 
the  ground,  and  the  grass  upon  a  bauk 
150  feet  from  the  fire  was  entirely 

scorched,  yet  the  secured  wooden  build- 
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ing  quite  contiguous  to  this  vast  heap  of 
fire  was  not  at  all  damaged,  except  some 
parts  of  the  outer  coat  of  plaster- work. 
His  Lordship  observes • — "  This  experi- 
ment was  intended  to  represent  a  wooden 
to*n  ou  tire  ;  and  to  show  how  effectual- 
ly, even  a  wooden  building,  if  secured 
according  to  my  method,  would  stop  the 
tigress  of  the  flames  on  that  side,  with, 
it  any  assistance  from  fire-engines,  Sec.*' 
the  same  occasion  the  experiment 
faade  of  attempting  to  burn  a  wooden 
staircase,  secured  according  to  the  simple 
lod  of  un da-flooring.  The  under 
of  the  staircase  was  «  extra  lathed;" 
veral  very  large  kiln-faggois  were  laid 
and  kindled  under  the  staircase,  but  it 
resisted,  as  if  it  had  been  fi re-stone,  all 
the  attempts  that  were  made  to  con- 
sume It. 

Lord  Stanhope  continued  to  prosecute 
his  inquiries  for  a  considerable  period 
after  the  results  of  these  experiments  be- 
came known ;  and  eventually  the  Asso- 
ciation (before  alluded  to)  determined  to 
give  his  plan  a  trial.  A  house  (No.  5, 
Hans-town)  was  secured  by  plaster,  ac- 
cording to  the  directions  given  by  Lord 
Stanhope,  in  his  paper  read  to  the  Royal 
Society.  The  composition  used  was  simi- 
lar to  that  before  described  ;  the  experi- 
ments took  place  as  follows  : — 

Mgust  2,  1792.— At  forty  minutes 
after  two-o'clock,  a  liereefire  was  lighted 
on  the  flooring-boards,  and  against  the 
ashlering  in  the  front-garret,  which  had 
been  secured  and  finished  as  usual  for 
habitation;  the  fire  was  kept  up  by  a 
continual  accumulation  of  fuel  till  forty 
minutes  after  three  o'clock,  when  it  was 
extinguished.  At  this  time  the  skirting- 
board  was  burnt  through,  as  far  as  the 
fire  or  fuel  was  in  contact  with  it,  but  no 
farther;  the  flooring-boards  for  the  same 
extent  were  charred  nearly  through,  and 
one  piece  of  quarter  in  the  ashlering  was 
charred;  but  th  ere  was  no  appearance 
which  could  give  the  Committee  reason 
to  suppose  the  fire  would  have  spread  had 
it  not  been  extinguished.  A  t  the  same 
time  a  fierce  fire  was  lighted  on  the  floor 
in  the  back-garret,  and  against  the  ash- 
lering (both  of  which  had  been  secured, 
and  the  room  completely  finished  for 
habitation),  and  kept  burning  for  the 
same  length  of  time.  The  effect  of  this 
was  nearly  the  same  with  that  of  the  be- 
fore-mentioned and  contemporary  fire, 
lit  the  ssaAof  the  fire,  which  was  kept  up 


very  strong  by  additional  fuel,  the  floor- 
ing-boards were  charred  considerably. 
The  plastering  of  the  room  gave  way ;  the 
Skirting-board  being  burnt,  the  quarters 
of  the  ashlering  were  exposed  and  da- 
maged ;  but  there  was  no  reason  to  con- 
sider that  the  fire  would  have  spread  had 
it  been  permitted  to  continue  of  itself. 
It  should  be  observed,  that  in  the  case  of 
these  two  experiments,  the  ceilings  im- 
mediately under  were  not  laid. 

On  the  same  day  an  experiment  was 
made  on  the  staircase,  which  was  secured 
with  plaster  following  the  steps  and  risers, 
and  the  stairs  were  finished  for  use.  The 
string  underneath  was  not  laid.  A  fierce 
fire  was  lighted  at  ten  minutes  to  four 
o'clock,  and  kept  up  till  twenty  minutes 
past  four  o'clock  ;  this  fire  covered  the 
whole  of  the  first  flight  up  to  the  garret. 
Upon  extinguishing  the  fire,  it  appeared 
that  the  risers  and  treads  were  consider- 
ably charred  in  the  seat  of  the  fire;  but 
there  was  no  reason  to  suppose  that  the 
fire  would  have  spread  to  any  material 
extent  had  it  not  been  put  out.  The 
plaster  remained  uninjured. 

October  Ay  1792. — An  experiment  was 
made  in  the  back-room,  which  was  se- 
cured with  plaster,  and  finished.  A 
fierce  fire  was  made  on  the  floor,  and 
against  the  partition  which  separates  this 
from  the  adjoining  room,  and  kept  up  for 
the  space  of  one  hour  and  three  quarters, 
during  which  time  fresh  fuel  was  con- 
tinually added.  The  ceiling  underneath 
was  hot  laid.  At  the  expiration  of  half 
an  hour  no  damage  appeared;  but  at  the 
end  of  the  hour  and  three  quarters  the 
fire  made  its  way  through  the  floor,  and 
consumed  part  of  the  joists  immediately 
under  it,  three  of  the  quarters  were  much 
charred,  the  plastering  of  the  partition 
gave  way,  ana,  the  quarters  behind  being 
exposed,  the  fire  was  seen  extending  itself 
up  them.  In  this  experiment,  however, 
as  in  the  others,  it  did  not  appear  proba- 
ble that  the  fire,  if  left  to  itself,  would 
have  spread  so  far  as  to  be  of  any  conse- 
quence. 

December  26,  1792. — An  excellent  and 
convincing  experiment  was  made  in  the 
one-pair  back-room.  The  room  was  com- 
pletely finished  for  habitation,  the  ceiling 
of  the  room  underneath  was  finished, 
which  had  not  been  the  case  in  any  for- 
mer experiment,  and  which,  as  it  admits 
air  to  the  underside  of  the  fire,  was  con- 
ceived a  disadvantage.   The  partition 
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between  the  room  was  intersecured,  and 
also  the  floor  and  ceiling.  At  half-past 
twelve  o'clock,  a  large,  strong  charcoal 
fire  was  made  on  the  flooring-boards, 
clear  of  the  sides  of  the  room,  and  con- 
tinued till  four  o'clock.  A  large  addi- 
tional wood  fire  was  made  in  the  angle  of 
the  room  next  the  partition.  And  both 
fires  were  kept  up  by  a  constant  accumu- 
lation of  fuel,  so  as  to  render  them 
exceedingly  fierce.  In  the  seat  of  the 
charcoal  fire  the  flooring-hoards  were 
burnt  through,  and  two  of  ihe  joists 
damaged  two  inches  deep.  With  respect 
to  the  angle  fire,  that  part  of  the  floor  and 
skirting  which  was  immediately  con- 
tiguous to  it  was  much  damaged,  two  of 
the  quarters  were  charred  fifteen  inches 
up,  the  plate  of  the  partition  and  the 
bond  limber  was  slightly  charred. 

Auother  experiment  was  made  to  resist 
the  strongest  fire  in  the  back-parlour, 
which  was  doubly  secured  for  the  pur- 
pose ;  the  floor,  sides,  and  ceiling,  with 
plaster,  the  door  and  window-shutter  with 
Mr.  Hartley's  fire-plaies.  At  a  quarter 
t>  twelve  o'clock  a  fierce  fire  was  made 
with  a  tar-barrel,  pitch-boards,  and  other 
combustible  matter,  so  as  to  occupy  the 
whole  room,  in  a  manner  something 
similar  to  that  described  by  Lord  Stan- 
hope, iu  his  paper  read  to  the  Royal 
Society.  Fresh  fuel  was  continually 
added,  and  the  fire  remained  in  the  same 
state  till  one  o'clock,  at  which  time  the 
shutter  was  closed.  By  this  the  fire  was 
choked,  but  continued  to  smoulder  on 
till  half  an  hour  after  two;  when  it 
appeared  that  the  flooring-boards  were 
charred  considerably,  the  ceiling  and 
plastering  had  given  way,  the  joists  and 
timbers  which  became  exposed  thereby 
were  charred,  but  the  rooms  adjoining, 
and  the  wooden  staircase,  which  were 
separated  only  by  wooden  partitions,  were 
not  at  all  affected  during  the  whole 
experiment. 

C.  Daw. 

3,  Fnroiral's  Inn,  Oct.  13,  1835. 

(To  be  continued.) 

NOTES  OF  A  TRAVELLER  ON  AMERICAN 
STE  A  M-NAVIOATION. 

NO.  II. 

Mr.  Editor, — If  any  accident  occurs 
to  a  Western  steamer,  the  captain  at 
once  takes  the  active  command  on  him. 
self.    Accidents  we  very  numerous, 


so  much  sp,  that  the  risks  are  con- 
sidered much  greater  in  going  1000 
miles  on  any  of  the  Western  river*, 
than  the  same  distance  on  the  high  seas. 
These  dangers  may  be  classed  accord- 
ing  to  their  frequency  and  danger ;  they 
differ  in  the  up  and  down  voyage. 

The  total  loss  of  the  vessel  may  arise 
from  being  "snagged"  on  the  return 
voyage.  Captain  Hall  and  others  have 
explained  the  circumstances  which  cause 
this  accident ;  but  as  some  of  your  readers 
may  have  not  seen  his  work,  I  may  state, 
that  it  is  found  by  the  stems  of  trees  en- 
tering the  bottoms  of  the  vessels,  whose 
roots,  loaded  with  clay,  &c.  are  touching 
the  bottom.  The  stems,  being  light, 
float,  while  the  roots  drag  along  the  bot- 
tom, or  are  fixed  by  being  interlocked 
amongst  sunken  logs.  The  tops  of  these 
stems  sometimes  remain  permanently 
above  the  water,  but)  generally  the  cur- 
rent forces  them  up  and  down,  so  that 
the  pilot  cannot  perceive  the  log  when 
it  is  under  the  surface,  and  steers  the 
boat  to  certain  destruction.  These  logs, 
whose  ends  rise  above  and  fall  below 
the  surface  of  the  water,  are  called 
"  sawyers,"  from  their  movement  re* 
sembling  a  man  at  work  over  a  saw-pit. 
Their  ends  are  generally  pointed.  There 
appears  to  be  no  way  of  guarding  against 
accidents  from  this  cause,  for  the  sawyers 
generally  take  the  steamer  about  mid- 
ships, in  the  very  centre  of  the  hold,  a 
little  further  aft.  The  reason  is  evident ; 
if  its  end  is  so  near  the  surface  that  it 
would  strike  the  bows  in  its  ascent,  the 
pilot  would  see  it,  or  the  ripple  in  the 
water  which  would  precede  it;  now,  as 
the  boat  sinks  a  certain  distance,  its  hot-. 
torn  advances  so  far  towards  the  ascend- 
ing log,  which  has  been  constantly  rising, 
and  again  the  water  moved  forward  by 
the  boat  itself,  has  had  the  effect  of  ac- 
celerating the  rise  of  the  log,  so  that  it 
most  frequently  takes  the  steamer  a 
little  abaft  the  beam.  If  the  log  should 
not  rise  and  strike  the  bottom  until  near 
the  stern,  the  shape,  or  inclination)  or 
"run/*  of  that  part  is  generally  sufficient 
to  prevent  its  entering.  Cases,  however, 
have  occurred  of  vessels  being  snagged 
rery  far  aft  The  suag  chamber  is 
generally  looked  on  as  a  preventive  to 
such  accidents,  but  it  is  not  the  slightest 

firotectiou  against  the  attacks  of  sawyers, 
t  may  he  of  great  use  in  the  case  of 
accidents  arising  from  the  hows  be- 
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in;  stove  in  by  collision  with  other 
boats,  firm  logs,  rocks,  and  so  forth ;  but 
if  the  steamer  is  carefully  steered,  no 
accidents  of  this  kind  can  occur.  On 
the  downward  voyage,  it  is  the  custom 
to  load  the  boat  to  the  water's-edge,  if 
freight  can  be  obtained ;  so  that  if  the 
snag  chamber  were  broken  into  and  the 
water  let  in,  the  vessel  would  sink, 
though  not  a  drop  of  water  might  get 
into  her  proper  hold.  Accidents,  from 
logs,  are  rather  rare  in  the  downward 
voyages.  It  is  not  uncommon  for 
steamers  to  come  in  contact,  for  this  rea- 
son :  in  going  down,  the  rule  is  to  keep 
the  very  centre  of  the  river,  the  current 
being  there  generally  strongest  and  most 
favourable;  a  boat  coming  up,  there- 
fore, avoids  the  centre  as  much  as 
possible,  and  endeavours  to  keep  in  the 
eddy :  this  obliges  the  pilot  to  run  her 
across  the  main  current  at  every  tnrn  of 
the  river;  and  as  some  of  these  turns  are 
very  acute,  and  the  trees  grow  to  the 
water's-edge,  neither  pilot  bus  any  inti- 
mation of  the  presence  of  the  other  un- 
til the  boats  are  in  contact.  The  only 
for  this,  would  be  to  clear  the 
>er  from  the  points  or  capes  which 
now  obstruct  the  view.  In  the  day  time, 
the  steam  can  be  seen  rising  over  the 
trees  ;  but  experience  shows  this  to  be 
insuilicient,  for  steamers  often  come  in 
contact  even  in  the  day-time.  The  pilots 
excuse  themselves  by  saying  the  current 
deceived  them ;  and  if  we  consider  the 
subject  in  all  its  bearings,  we  must  ad- 
mit the  possibility  of  the  currents  being 
always  different,  not  only  at  different 

S'mts,  but  actually  at  the  same  point ; 
r  the  shape  of  the  point  is  constantly 
changing,  and  the  water  is  constantly 
rising  or  falling.  The  Mississippi  is 
more  properly  a  flood,  than  a  river  at 
the  season  it  is  mostly  navigated.  I  say 
it  is  a  flood,  because  our  notion  of  a 
river  involves  a  presumption  of  the  water 
being  held  in  check  by  banks,  which  rise 
more  or  less  above  the  level  of  the  water: 
thus  we  have  the  Severn,  the  Clyde, 
and  the  Shannon,  strictly  and  properly 
called  rivers.  But  if  the  surface  of  one 
of  these  were  to  rise,  so  that  the  water 
would  overflow  the  country  for  many 
miles  on  both  sides,  so  that  we  could 
not  see  the  extent  of  the  inundation,  we 
would,  very  properly,  call  it  a  flood. 
Such  is  the  general  character  of  the 
Mississippi  at  high- water  in  spring  ;  in- 


deed,  words  can  give  no  idea  of  the  vast 
quantity  of  water  which  runs  over  its 
banks  into  the  boundless  levels  which 
occupy  its  shores,  and  which  never  re- 
turns to  the  river.  This  water  evapo- 
rates, is  absorbed  by  the  ground,  or  dis- 
charged into  the  sea,  by  many  outlets, 
some  of  which  are  equal  to  large  rivers. 
A  great  quantity  of  it  remains  in  stag- 
nant swamps,  which  poison  the  atmo- 
sphere on  the  return  of  warm  weather. 

The  changes  in  the  bed  of  the  river, 
produced  by  the  annual  flood,  are  incal- 
culable; the  pilots  notice  them,  and  tell 
each  other,  so  that  they  become  a  body 
of  men,  bound  together  by  a  common 
interest. 

Gr«at  allowances  are  to  be  made  for 
accidents  arising  from  collision  of  boat-, 
though  it  cannot  be  denied  that  much 
neglect  has  existed  in  some  cases,  and 
that  wilful  malice  has  even  led  pilots  to 
run  against  boats,  and  sink  and  injure 
different  craft. 

The  pilots  were  endeavouring  to  form 
a  union  amongst  themselves,  to  regulate 
the  number  of  apprentices  and  so  forth. 
If  the  captain  and  owners  have  not  set 
their  faces  against  this  measure,  it  is 
apprehended  that  in  a  short  lime  the 
jealousy  of  "  the  body  men"  will  lead 
them  to  injure  all  vessels  not  steered 
by  one  of  the  craft.  The  body  will  be- 
come indifferent  to  the  duty,  which,  as 
individuals,  they  will  be  obliged  to  per- 
form, and  the  public  will  be  injured  pro- 
portionally. At  present,  any  man  ac- 
quainted with  the  rivers  may  pilot,  and 
be  employed  by  any  person.  When 
these  rules  are  established,  the  competi- 
tion will  be  entirely  destroyed.  Then 
we  shall  see  the  same  species  of  puppy- 
ism established  on  the  Western  waters, 
which  is  now  so  much  complained  of  in 
the  New  York  dandy  pilots,  who  have 
become  so  nice,  that  they  will  not  ven- 
ture out  to  sea  except  when  there  is  no 
occasion  for  them  (as  pilots) ;  for  they 
must  not  only  take  care  of  their  precious- 
and  beautiful  boats,  but  of  their  not  less 
beautiful  and  elegant  selves,  wives,  and 
so  forth. 

The  Western  steamers  are  frequently 
burned,  particularly  when  they  are 
loaded  with  cotton:  many  such  cases 
have  occurred  when  they  were  lying  in 
port.  Most  of  the  latter  have  been 
attributed  to  incendiarism,  and  with,  I 
fear,  too  much  truth  :  though  neglect 
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of  the  lamps  near  ^i.e  eoffiuer  or  fire  in     yesterday,  though  the  water  is  actually 

the  cooking-stove,  .way  ha 


way  nave  been  the 
cause  of  some.  The  rapidity  witji 
which  the  fire  seizes  on  the  light  fram- 
ing and  sheathing,  which  compose  the 
cabins  and  rooting,  is  truly  astonishing  ; 
in  a  few  seconds,  the  whole  body  of  the 
vessel,  above  water,  presents  one  body, 
of  flame.  Tbere  appears  to  be  no  chance 
of  a  person  escaping,  though  the  cabins 
have  plenty  of  doors,  for  geueraly  the 
majority  of  the  people,  in  bed  at  the 
time,  are  destroyed.  The  spread  of  the 
fire  may  be  attributed  to  the  combusti- 
ble nature  of  the  white  pine,  the  material 
used  in  the  construction  of  the  cabins 
and  the  tarred  roof,  and  the  perfect 
draft  which  is  established  through  the 
doors  and  windows  in  all  directions. 

Several  steamers  have  been  set  on  fire 
by  spontaneous  combustion,  produced 
by  acids  being  spilled  amongst  the  cargo, 
from  packages  of  drugs.  Gunpowder 
has  also  been  shipped  as  common 
freight,  and  fired  by  accident.  It  is 
customary  to  have  a  powder-room  in 
the  steamers,  into  which  this  substance 
should  be  always  stowed  j  but  as  the 
freight  for  powder  is  rather  higher  than 
for  oiher  commodities,  the  villanous 
merchants  put  the  casks  into  boxes,  and 
label  them  M  glass,"  with  "  this  side 
up,"  and  so  forth,  to  deceive  the  clerk 
of  the  boat,  and  save  the  slight  differ- 
ence in  freight.  This  is  one  of  the 
thousand  instances  of  recklessness  which 
the  traveller  sees  every  day  in  the  United 
States. 

Running  aground,  is  a  very  common 
accident,  particularly  when  the  rivers 
are  very  high  or  very  low.  In  the  first 
case,  the  pilots  venture  to  run  through 
short  cuts,  to  avoid  long  bends  of  the 
rivers,  or  in  very  high  water,  over 
tongues  of  land,  which  have  been  cleared 
of  timber.  In  the  second  case,  the  pilot 
cannot  know  of  the  creation  of  new  bars 
and  hanks  on  the  moving  of  old  ones, 
which  is  constantly  going  on.  It  is  very 
interesting  to  examine  the  beds  and 
banks  of  these  rivers  after  every  flood, 
to  observe  the  great  changes.  In  the 
lowest  water,  there  is  a  constant  motion 
of  the  surface  gravel  of  the  rapids.  If 
the  water  is  clear,  the  stones  appear  to 
3 oat  down  the  stream.  'J  he  channel 
narrows  and  deepens  over  the  bar.4,  so 
that  a  steamer  may  pass  over  a  rapid  to- 
day, which'  could  siq\  have  dope  so 


i  lie. 

rope  slip 
i  which. 

en  much 


the  same ;  and  if  we  judged  by  the  bank, 
we  would  imagine  it  to  be  less,  its  level 
being  lower.    The  Americans  exhibit 
their  peculiar  cunning  and  daring,  in 
meeting  with,  and  overcoming,  all  the 
difficulties  they  have  to  encounter  on 
these  occasions.    If  the  rapid  if  too 
shallow,  and  the  ground  hard,  the  boat 
must  be  lightened ;  for  this  purpose  the 
passengers  are  sent  ashore :  if  this  will 
not  do,  a  portion  of  the  cargo  is  shifted 
into  another  boat,  or  landed ;  and  if  all 
this  is  not  sufficient,  a  rone  is  made  fast 
to  an  anchor  right  ahead,  and  brought 
round  the  main  shaft,  when  all  hands 
get  into  the  water,  and  push  and  lift  the 
boat,  the  engine  being  **  set  on.''  The 
anchor  must  come  home,  the  rope  slii 
or  break,  or  the  boat  move, 
generally  happens.     In  some 
have  thought  it  would  have  been 
safer  and  easier  to  make  a  dam  abaft  the 
vessel  across  the  rapid,  than  to  strain 
her  by  tiie  purchase.   A  dam  composed 
of  stakes,  with  a  canvas  cloth  stretched 
from  one  side  to  the  other,  with  branches 
and  dirt  in  front,  would  be  often  suf- 
ficient to  raise  the  water  a  foot  or  18 
inches,  which  would  be  quite  sufficient. 
The  stakes  could  be  removed  and  brought 
forward  to  the  next  stop,  and  so  on  until 
the  rapid  was  got  over.  Thus  we  should 
have  a  portable  lock  established.    I  have 
tried  this  on  a  small  scale,  and  think  it 
will  answer  when  the  ground  will  hold 
stakes,  and  the  sand  is  running.  At 
first,  one  would  think  that  it  would  be 
better  to  deepen  the  channel,  but  this 
would  increase  the  current,  and  lower 
the  water  above ;  so  that  instead  of  hav- 
ing one  shallow  to  overcome,  great 
numbers  might  be  created,  and  the 
whole  navigation  stopped  by  cutting1 
thus  a  single  bar,  which  might  "  back'* 
the  water  for  many  miles. 

There  is  a  practice  uuiversal  on  the 
Western  waters  of  "rounding  to,"  or 
bringing  a  steamer's  head  up  stream, 
whenever  it  is  necessary  to  stop  her  for 
a  few  minutes.  I  confess  my  ignorance 
of  the  use  of  this  practice.  It  takes  up 
time,  and  is  certainly  attended  with, 
danger  of  running  ashore,  &c.  As  the 
paddles  can  be  reversed  in  their  move- 
ment, and  as  the  boats  generally  steer 
very  well,  1  see  no  utility  in  this  prac- 
tice, which  I  think  is  found  fault  with 
by  Captain  Hall.  It  is  adopted  by  some 
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very  able  sea  captains  >v)io  have  the 
command  of  steamers  as  well  as  the  old 
stagers.  One  would  be  led  to  attribute 
the  practice  to  the  era,  when  engines 
were  so  rudely  constructed,  that  they 
could  not  be  made  to  reverse  iheir  move- 
ments, or  back  water.  Neither  pilots 
or  captains  defend  the  practice  or  ex- 
plain it. 

*When  a  steamer  runs  aground  on  the 
bank,  the  usual  mode  adopted  for  mov- 
ing her,  is  to  run  out  a  boom  in  a  sloping 
direction  from  the  steamer's  bow.  Tbe 
bntt  of  the  boom  is  firmly  set  in  the  bank ; 
its oilier  end  extends  some  distance  above 
and  over  the  deck  of  the  vessel;  and  a 
bolt  or  ring  is  fixed  in  the  gunwale  im- 
mediately under  the  boom.  The  upper 
end  of  the  boon  is  theu  ripped  with  a 
system  of  pulleys,  one  end  of  which  is 
attached  to  the  ring.  The  fall  is  then 
passed  to  the  capstan,  or  all  hands  are 
called.  ^  On  the  word  being  passed,  a 
strain  is  given,  which  has  the  double 
effect  of  lifting  the  vessel  and  pushing 
her  off  tbe  bank  at  the  same  time.  The 
process  is  generally  effective.  When  it 
is  not,  and  the  water  is  falling,  the  vessel 
remains  fast  until  the  next  rise  of  water; 
or  if  there  is  no  chance  of  that,  the  same 
arrangements  are  made  for  launching 
her,  as  if  she  were  going  for  the  first 
time  into  the  water.  I  saw  the  Brandy* 
*ine  (650  tons)  launched  in  this  way, 
after  she  had  been  left  high  and  dry  on 
a  bank. 

Finally,  steamers  are  frequently  much 
injured  by  the  branches  of  trees  project- 
big  from  the  sides  of  the  b.mfes,  or  hang- 
ing into  the  water,  when  they  are  going 
up  stream.  J  might  enumerate  other 
causes  of  accidents,  but  as  they  are  couir 
mon  to  craft  of  all  kinds,  I  shall  pass 
them  over  in  silence.  The  wind  has 
much  power  on  the  Western  steamers, 
from  the  great  height  and  extent  of  their 
roofing  and  balconies.  Several  have 
had  narrow  escapes  of  being  upset  from 
this  cause,  but  I  do  not  recollect  any 
serious  accident  having  occurred  from  it, 

I  have  been  rather  particular  in  point- 
ing out  these  peculiarities  of  fresh  water 
or  river  navigation,  for  I  wish  that  the 
subject  should  be  well  considered  before 
any  more  attempts  are  made  to  navigate 
the  African  or  Asiatic  rivers.  In  com- 
mon with  many  friends  to  the  improve- 
ment of  the  tribes  which  inhabit  central 
Africa,  I  regret  VHe  failure  of  the  steam 


speculation  on  the  Quorra,  thoqgh  I  do 
rjot  see  how  it  could  have  succeeded. 
To  make  sure  of  the  trade  of  that  river, 
I  think  the  quondam  slave-merchants 
of  Liverpool  might  readily  enter  into 
arrangements  with  their  old  correspond- 
ents, King  Tom,  &c.  &c,  at  the  mouths 
of  that  river,  and  agree  with  them  to  enter 
into  the  more  profitable  business  of  carry- 
ing goods  up  and  down,  and  slaves  also 
when  opportunity  offered.  But  though  1 
would  permit  the  slaves  to  be  sent  down 
the  river,  I  would  also  advise  our  go- 
vernment  to  prevent  the  slaves  being^ 
shipped,  or  if  shipped,  to  make  sure  of 
capture :  the  trade  would  be  then  put 
an  eud  to,  and  the  traffic,  if  continued, 
confined  to  the  continent  itself.  Look- 
ing on  the  subject  merely  as  a  money- 
making  scheme,  I  do  not  see  why  Livejv 
pool  merchants,  who  have  connexions  ou- 
the  Quorra,  should  not  propose  to  them 
to  join  them  iu  the  speculation,  on  such 
terms  as  would  be  profitable  to  all 
parties.  No  doubt  we  should  soon  see 
the  same  metamorphosis  in  the  Bight  of 
Benin,  of  slave  dealers  into  philanthro- 
pists, that  we  now  perceive  in  Liver- 
pool, when  it  would  be  their  interest  to 
turn  or  change.  The  mere  difference 
of  colour  is  quite  immaterial.  The  black 
man  is  as  vain,  and  as  much  alive  to  his 
interest  as  the  white.  Make  it  his  in- 
terest to  be  honest,  just,  and  honourable, 
and  he  will  be  so,  just  as  much,  if  nop 
more  so  than  the  white.  Indeed,  if  the 
blacks  at  the  mouths  of  the  Quorra  were 
not,  like  "  honest  thieves,"  true  to  each 
other,  they  would  be  unable  to  prevent 
or  regulate  the  oil  and  slave  trade  in 
that  quaiter.  The  climate  is  a  great  ob- 
jection to  the  navigation  of  that  river  ; 
but  it  so  closely  resembles  the  Missis- 
sippi and  its  tributaries,  that  I  think  the 
officers  should  be  selected  from  indivi- 
duals who  have  long  been  accustomed  to 
the  climate  of  the  Mississippi  and  Lou- 
siana,the  West  Indies  generally,  and  tbf 
Mexican  mainland.  These  parties  would 
be  seasoned  to  "  the  vegetable"  atmo- 
sphere, or  miasma,  which  always  abounds 
in  flooded  districts.  They  would  also 
be  accustomed  to  the  heat,  which  is  so 
distressing  to  Europeans,  and  also  able 
to  understand  and  overcome  all  the  or- 
dinary difficulties  of  river  navigation. 

Our  merchants,  generally,  are  inter- 
ested in  opening  this  trade,  which  offers 
incredible  advantages  in  a  pecuniary 
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point  of  view  when  once  established. 
The  philanthropist  and  Christian  are  in- 
terested in  having  the  lights  of  civilisa- 
tion and  religion  carried  into  the  centre 
of  that  vast  continent.  The  mere  phi- 
losopher is  desirous  of  knowing  its  pro- 
ductions, and  all  men  are  now  interested 
in  extending  the  markets  for  home  in- 
dustry  —  in  obtaining  new  raw  mate- 
rials for  manufacture,  or  the  old  at 
lower  prices.  It  has  been  proved  that 
cotton,  rice,  indigo,  &c,  could  be  pro- 
cured from  that  river  in  great  quantities 
in  a  few  years,  if  the  trade  were  once 
established. 

If  the  Tobins  of  Liverpool,  the  Ba- 
rings of  London,  and  a  few  more  indi- 
viduals who  have  connexions  both  in 
Bonny  and  New  Orleans,  would  set  to 
work  properly,  I  have  no  doubt  that  the 
navigation  of  the  Quorra  could  be  es- 
tablished in  a  few  years,  in  a  permanent 
and  profitable  system,  on  similar  plan 
and  principles  to  that  of  the  Mississippi. 

The  navigation  of  the  Indies,  Uange?, 
&c.  in  IudU,  should,  I  think,  be  con. 
ducted  by  experienced  persons  from  the 
Western  rivers,  and  in  boats  of  similar 
construction.  The  navigation  and  its 
dangers  and  difficulties,  are  the  same  in 
all ;  for  all  these  rivers  arc  subject  to 
the  same  rises  and  falls. 

In  my  next,  I  will  give  you  some  ac- 
count of  the  construction  and  arrange- 
ment of  the  boats  alluded  to  in  this  paper. 
Truly  yours, 

E.  Talebois. 

COOKING  BY  GAS — REPLY  OF  MR.  T.  G. 
BARLOW  TO  MR.  BEALE. 

Sir,  —  If  your  correspondent,  Mr. 
Beale,  whose  letter  on  Mr.  Hicks's 
patent  gas-cooking  apparatus,  in  a  late 
number  of  your  periodical,  has  attracted 
my  attention,  will  be  kind  enough  to 
peruse  a  few  observations  I  have  to  make 
on  that  communication,  I  think  he  will 
retract  some  of  the  harsh  language, 
which,  without  sufficient  inquiry,  he  has 
indulged  in ;  or  if  he  still  persist  in  all 
he  has  asserted,  I  must  leave  it  to  your 
readers  to  decide  against  whom  his 
charge  of  "  unjust  and  unmanly"  con- 
duct, may  most  truly  be  brought.  Al- 
low me,  however,  to  premise,  that  I 
should  not  have  taken  upon  myself  to 
notice  this  communication,  had  not  Mr. 
John  Barlow,  against  whom  is  directed 


much  of  its  abuse,  been  in  the  country, 
and  many  of  its  misrepresentations  re- 
quiring in  the  opinion  of  his  friends  a 
prompt  denial. 

With  what  propriety  the  courtly  epi- 
thets of  "  unfair  dealer,  impostor,  ma- 
rauder/' and  such  Whiteckupel  slang, 
are  applied  to  a  humble  individual, 
who  unostentatiously,  and  without  arro- 
gating to  himself  any  claims,  either  as 
an  inventor  or  improver,  endeavours  to 
bring  into  practical  operation  a  no- 
vel process;  and  without  the  remotest 
prospect  of  personal  gain,  but  actuated 
solely  by  a  desire   to  increase  the 
public  convenience,  I  leave  your  can* 
did  readers  to  determine.    Mr.  Beale, 
himself,  seems  already  to  have  been  as- 
sured, and  I  can  confirm  the  impression, 
that  neither  directly  nor  ind'uectly  baa 
Mr.  J.  Barlow  any  interest  whatever  0:1 
the  sale  or  manufacture  of  any  gas-, 
cooking  apparatus,  except,  indeed,  that 
of  being  generally  interested  in  the  suc- 
cess of  gas-works,  on  which  «  round,  I 
presume,  Mr.  Beale  does  not  seek  to 
ground  his  quarrel.    Mr  Beale  appears, 
however,  to  have  incurred  his  displea- 
sure, by  having,  in  a  private  communi- 
cation to  a  friend  in  New  York,  drawn 
his  attention  to. this  novel  process,  with-  * 
out  naming  Mr.  Hicks  as  the  inventor 
and  patentee ;  this  surely  can  be  no 
great  crime,  for  the  defects  of  Hicks  ap- 
paratus must  be  apparent  to  any  one 
who  has  witnessed  its  practical,  not  ex- 
perimental, operation ;  and  if  any  one 
has  reason  to  complain,  I  think  it  is 
Mr.  Sharp  and  Mr.  Ricketts,  for  so  far 
a9  I  can  judge,  they  are  the  only  per- 
sons who  have  really  constructed  an 
effective   and   economical  apparatus. 
Mr.  J.  Barlow's  object,  however,  was 
not  to  recommend  this  or  the  other  ma- 
chine ;  it  was  solely  to  draw  his  friend's 
attention  to  the  process,  leaving  him, 
and  the  ingenious  citizens  of  the  United 
States,  to  devise  the  means  of  effecting 
it.   I  need  scarcely  add,  that  the  inser- 
tion in  the  New  York  American  was 
made  without  his  sanction  or  knowledge. 

My  own  business  had  called  me  to 
visit  that  country  in  the  early  part*  of 
that  year,  and  I  was  repeatedly  solicited 
by  many  of  my  hospitable  friends  in 
New  York,  to  construct  some  rough  ap- 
paratus sufficient  to  convince  them  that 
meat  might  really  be  roasted  by  a  gas- 
flame,  without  communicating  any  dis- 
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agreeable  flavour.    I  promised  compli- 
ance, and  as  the  cheapest  and  least  trou- 
blesome for  a  mere  experiment,  I  made 
use  of  a  metallic  cone.  The  description 
quoted,  in  No.  631  of  your  Magazine, 
from  the  New  York  American  (of  which, 
by-the-bye,  Mr.  Beale,  in  his  jealous 
protest,  accuses  me  of  being  the  au- 
thor), is,  on  the  whole,  tolerably  correct, 
though  in  several  particulars  erroneous. 
I  never  saw  it  till  it  was  pointed  out  to 
me  in  your  periodical,  or  1  should  have 
taken  steps  to  set  my  friend,  Mr.  King, 
the  editor,  right  upon  a  few  points.  So 
far  as  I  am  connected  with  the  dispute, 
I  can  assure  Mr.  Beale  that  I  have  never 
claimed  any  of  the  merit  of  the  inven- 
tion ;  my  object  was  accomplished  in 
having  gratified  the  curiosity  of  some 
of  the  kindest  friends  I  was  ever  among,st 
and  set  their  ingenuitv  at  work  in  im- 
proving the  rough  idea  1  had  given  them. 
With  respect  to  Mr.  Hicks,  allow  me  to 
inform  Mr.  Beale,  that  while  in  the 
United  States,  and  especially  while  on  a 
visit  to  Boston,  I  made  repeated  inqui- 
ries with  the  view  of  obtaining  his  ad- 
dress, and  calling  upon  him.    I  had 
been  given  to  understand  that  in  conse- 
quence of  pecuniary  difficulties,  he  had 
jrone  to  America  (or  was,  in  fact,  as  his 
friend  states,  "  out  of  town"),  and  had 
located  himself  near  Boston,  intending 
to  pursue  his  profession.    My  inquiries 
failed  injtheir  object ;  and  the  hope  I  had 
indulged  of  being  able  to  put  Mr.  Hicks 
in  communication  with  parties,  where 
bis  talents  might  have  met  with  en- 
couragement, was  frustrated. 

But,  to  return  to  Mr.  Beale's  letter, 
it  appears  to  me,  that  the  only  positive 
and  tangible  accusation  is,  that  the  gas- 
couking  apparatus  in  Mr.  J.  Barlow's 
house,  though  manufactured  by  Mr. 
J.  Sharp,  of  Northampton,  beats  the 
name  of  another  maker  in  London ;  so 
that,  in  fact,  to  avoid  detection,  recourse 
has  been  had  to  a  most  disreputable 
deception.  Grave  charges,  made  on 
weak  grounds,  are  dangerous  weapons 
to  use,  be  your  antagonist  ever  so  guilty  ; 
for,  if  they  fail  in  being  established,  or 
their  fallacy  detected,  the  blow  intended 
for  the  accused  recoils  with  fatal  vio- 
lence on  the  accuser.  The  fact  is,  that, 
in  the  kitchen  to  which  Mr.  Beale's  spy 
obtained  admission,  there  are  two  gas- 
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bearing  the  inscription  on  a  brass  plate, 
"  Sharp's  Improved,"  made  by,  and 
purchased  of,  Mr.  James  Sharp,  of  Nor- 
thampton ;  the  other  is  a  steam-gene- 
rator, bearing  on  a  brass  plate,  the  name 
and  address    quoted  by  Mr.  Beale, 
"  Josse,  Regent-street."  This  latter  ap- 
paratus seems  to  have  been  originally 
constructed  for  use  over  an  oil  lamp ; 
and  was  purchased  some  months  since, 
together  with  four  steaming-pans,  of 
Mr.  Burnes,  broker,  City-road,  for  the 
sum  of  31.   Now,  the  truih  seems  to 
be,  that  Mr.  Sharp's  roaster  differs  so 
completely  from  Mr.  Hicks's,  that  his 
agent's  spy,  a  man  sent  with  the  express 
intention  of  procuring  legal  evidence, 
on  which  to  ground  an  action  for  an 
infringement  of  his  patent,  passes  it  by 
unnoticed,  although  fixed  within  a  few 
inches  of  the  boiler,  and  selects  an  old 
lamp  apparatus,  which  has  been  used 
for  years,  purchased  at  a  broker's  shop, 
on  which  he  attempts  to  substantiate  a 
charge,  involving  the  moral  character 
of  several  individuals,  whose  honour  is 
as  dear  to  them  as  is  Mr.  B .-ale's  to 
himself.  Really  the  mistake  into  which 
this  trustworthy  spy  has  fallen  is  so 
ludicrous,  that  1  scarce  know  whether  to 
deal  with  the  charge  seriously  or  in  je*t. 

And  now,  as  to  the  extent  or  the 
operation  of  Mr.  Hicks's  patent,  which, 
perhaps,  after  all,  is  the  only  subject  to 
which  it  was  worth  while  to  have  alluded, 
I  will,  in  a  few  words,  state  the  result 
of  the  investigation  I  have  made.  Mr. 
Beale  asserts  boldly, "  that  any  one  mak- 
ing of  selling  apparatus  for  cooking  by 
gas,  with  an  envelope,  must  be  in- 
fringing on  Hicks's  patent."  Thi*  in- 
formation startled  me ;  and  it  was  some 
time  before  I  could  believe  that  a  man, 
with  any  character  to  lose,  would  de- 
liberately and  publicly  make  such  an 
assertion.  I  have  been  at  the  expense 
of  procuring  an  office  copy  of  the  spe- 
cification and  drawing  enrolled  under 
this  patent,  from  which  I  quote  as  fol- 
lows : — "  Now,  knosv  ye,  that,  in  com- 
pliance with  the  said  proviso,  I,  the  said 
Robert  Ilicks,  do  hereby  declare  the 
nature  of  my  said  invention  to  consist 
in  adding  to  the  ordinary  culinary  ap- 
paratus a  range  of  gas  flames,  with  a 
conical  hood  suspended  over  each,  within 
which  hood  1  dress  meat,  or  other 
articles  of  food."   Can  Mr.  Beale,  or 
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any  other  sophist,  by  any  latitude  of 
reasoning,  prove  this  to  embrace  all 
cooking  by  gas  "  vriihin  an  envelope  V* 
The  supposition  is  absurd ;  and  I  believe 
that  Mr.  Beale,  knowing,  as  he  must 
have  done,  the  terms  of  the  specification, 
has  asserted  a  deliberate  untruth.  But 
Mr.  Sharp  uses  no  contcai  hood,  no 
burner,  such  as  Mr.  Hicks  describes ; 
nor,  indeed,  am  I  aware  of  any  other 
similarity  between  the  two  machines, 
than  that  gas  is  employed  in  both  for 
the  same  purposes:  anaccordancewhich, 
I  presume,  Mr.  Beale  does  not  attack  as 
an  infringement  of  the  patent. 

Mr.  Sharp  has  favoured  me  with  a 
perusal  of  the  correspondence  which 
took  place  between  himself,  the  patentee, 
and  his  deputy,  at  the  time  of  his  ap- 
plication for  a  license  to  manufacture 
Hicks's  apparatus.  Mr.  Hicks  required, 
in  additiou  to  a  certain  sum  down,  the 
payment  of  2s.  6d.  "upon  the  sale  of 
either  burner  or  cone,  by  way  of  royalty  :'* 
clearly  indicating  what  the  patentee 
considered  as  the  legitimate  extent  of 
his  patent.  I  suspect  that,  even  had  he 
"  been  in  town,"  he  could  scarcely  have 
"sanctioned,  by  his  signature,  Mr. 
Beale's  arrogant  assumption,  that  all 
eooking  within  an  envelope  was  an  in- 
fringemeut  on  his  rights.  It  appears, 
however,  by  the  correspondence,  that 
Mr.  Sharp  had  assented  to  Mr.  Beale's 
terms,  with  one  trifling  exception,  and 
his  clerk  promised  his  early  reply, 
which,  luckily  for  Mr.  Sharp,  was  never 
received  ;  and  having,  in  the  course  of 
his  experiments,  demonstrated  that  a 
much  more  effective  apparatus  might 
be  made  without  the  aid  of  Mr.  Hicks's 
"  cone  and  burner,"  he  saw  no  occasion 
to  renew  the  application. 

The  whole  matter  thus  resolves  itself 
into  a  dispute  between  the  inventors  of 
two  rival  apparatus :  let  the  public 
judge  of  their  relative  utility.  If  Mr. 
Beale,  or  any  of  his  friends,  his  spy  in- 
cluded, are  anxious  to  satisfy  themselves 
as  to  whether  Mr.  James  Sharp  is  an 
Infringer  or  not,  he  will  be  happy  to  see 
them  at  his  house,  at  the  Drapery, 
Northampton;  where  also,  for  the  in* 
formation  of  the  unlearned  in  these 
matters,  is  deposited  a  copy  of  Hicks's 
specification  and  drawing,  and  the  pub- 
lie  may  there  be  supplied  with  Mr. 
Sharp's  improved  roaster  and  boiler. 


Mr.  Beale's  threat  of  legal  proceedings 
alarm  no  one ;  they  are  quite  ready  to 
he  met  whenever  undertaken. 

I  am,  kc. 
Thomas  G.  B  a  blow. 

32,  Bucklersbury,  Louden, 
Oct.  17,  lft35. 


Kirkcaldy,  Oct.  6,  1855. 

Sir, — In  your  July  Part  I  observe  an 
article  on  "  The  Ship-Sinking  System," 
referred  to  in  the  Nautical  Magazine  of 
last  month.  I  shall  be  obliged*  if  you 
will  do  me  the  favour,  to  publish  a  letter 
or  two  on  the  subject,  in  order  to  verify 
aud  prove  to  be  fact,  what  your  corre- 
spondent, who  is  totally  unknown  to  me, 
alleges.  He  says,  "  Much  sinking  of 
ships  is  indispensable  to  the  driving  of  a 
brisk  trade  in  sea-insurance ;  and,  in 
order  that  Lloyd's  may  flourish,  thousands 
of  the  best  and  bravest  of  our  country- 
men, and  millions  of  property,  are  every 
year  systematically  sacrificed.  We  shall 
never,  I  am  thoroughly  convinced,  have  a 
safe  merchant- ship  in  Great  Britain  as 
long  as  the  worthies  of  Lloyd's  can  pos- 
sibly prevent  it.  The  insidious  system  of 
classiBcation  has  been  recently  revised, 
and  what  is  called  a  new  system  of  regis- 
tration  adopted;  but  the  new  system  is 
just  as  much  in  the  shipwrecking  interest 
as  the  old.  The  entire  tendeucy  of  it  is 
to  take  away  all  inducement  from  the 
shipowner  to  study  strength  of  construc- 
tion, by  classifying  ships  according  to 
their  age,  without  any  regard  to  their 
strength."  Now,  sir,*  I  consider  the 
above  statement  to  be  true  to  the  very  let- 
ter, and  my  reasons  are  as  follows :— In 
September,  1834,  1  had  it  in  contempla- 
tion to  become  part  owner  of  a  small  ves- 
sel, to  be  built  on  the  construction  adopted 
in  the  Royal  dock-yards,  and  the  advan* 
tages  of  which,  in  point  of  safety,  are 
exemplified  iu  the  cases  of  the  Lightning 
and  Flamer,  Government  steamers,  pub- 
lished in  your  correspondent's  letter.  Be- 
fore ordering  the  vessel  to  be  built,  I 
wrote  to  the  Society  for  conducting 
Lloyd's  Register  of  British  and  Foreign 
Shipping,  to  know  whether  any  difference 
would  be  made  in  the  classification  of  a 
vessel  so  builr,  and  in  the  leugth  of  time 
she  would  be  allowed  to  stand  in  the  first 
class  in  the  Register-book  j  and  if  so, 
what?  The  following  is  a  copy  of  the 
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answer  I  received,  and  which,  that  I  may 
not  alter  the  spirit  of  it,  I  give  verbatim.-— 

"  Lloyd's  Register  of  British  and  Foreign 
Shipping,  London,  1st  October,  1834, 
Wliite  Lion-court,  Cornbill. 
'*  Sir, — Having  laid  your  letter,  dated  the' 
26ih  of  September,  before  the  Committee  of 
this  Society,  I  am  directed  to  inform  you, 
that  they  beg  to  decline  pledging  themselves 
to  any  particular  classification  for  ships 
which,  by  your  description,  will  prove  an  ex- 
ception Co  the  general  printed  Rules  tbey 
nave  adopted  as  the  basis  upon  which  they 
will  in  future  be  governed  in  the  classing  of 
ships. 

"  All  persons  are  at  liberty  to  construct 
vessels  in  any  mauner  their  own  judgments  or 
pursuits  may  direct;*  and,  if  they  think  pro- 
per, to  submit  them  to  the  inspection  and 
examination  of  the  surveyors  to  this  Society, 
the  Committee  will  then,  to  the  best  of  their 
judgment,  assign  such  character  and  term  of 
years,  as  a  report  6f  the  material*  used,  and 
the  description  of  the  workmanship  employed 
in  their  construction,  in  accordance  with  the 
principle*  set  forth  in  the  printed  Rules,  shall 
appear  tojust\fy,\  considering  that  they  will 
then  be  in  a  more  correct  situation  to  do  jus- 
tice to  the  parties,  than  by  now  attempting  to 
give  a  premature  decision  on  that  which  is 
not  yet  in  existence.^ 

"  I  am  also  instructed  to  refer  you  to  page 
14  of  the  printed  Rules,  and  remain,  Sir,  &c. 

(Signed)    "  Natu.  W.  Symonds, 

"  Secretary. 
"  James  Ballingall,  Esq.,  Kirkcaldy." 

On  receipt  of  Mr.  Symonds's  letter,  I 
wrote  him  again  as  follows: — 

"  Kirkcaldy,  Oct.  8,  1834. 
"  Sir, — I  am  favoured  with  your  letter  of 
the  1st  inst.,  and  am  sorry  to  find  so  little 
encouragement  for  improvement  in  ship- 
building, that  the  Committee  of  the  Society 
of  Lloyd's  Register  of  British  and  Foreign 
Sh  ipping  beg  to  decline  pledging  themselves 
to  any  particular  classification  for  ships, 
which  would  be  an  exception  to  the  general 
printed  Rules  they  have  adopted  as  the  basis 


•  The  Society  not  having  it  in  its  power  to 
control  thein.— J.  B. 

♦  1  have  pat  these  words  in  italics,  althoueh  they 
ate  notae  in  the  origiual.  It  appears  by  them  that 
a  veatel  will  be  classed  in  the  Register-bonk  only  so 
far  as  she  is  built  in  accordance  with  the  principles 
Kt  forth  in  the  printed  Rules.  This  is  directly  tak- 
ing away  i he  inducement  fron  .  shipowner  to  build 
*  safe  »bip,  and  it  is  evidentl'.  jo  intcnded.-J.  B. 

J  The  superior  method  of  construction  adopted  in 
the  Kini's  dock  yards  is  weH  known  to  the  So- 
aety,  as  to  all  the  world,  to  be  "  in  existence." 
Besides,  I  submitted  models  of  the  proposed  con- 
struction to  the  Society  at  a  former  period,  and,  as 
individuals,  they  highly  approved  of  them,  though 
tbey  would  not  say  so  as  a  Society.— J.  B. 


upon  whieh  they  will  in  future  be  governed 
in  the  classification  of  ships;  because  it  not 
only  does  not  hold  out,  but  absolutely  takes 
away,  all  inducement  to  construct  ships  of 
superior  safety. 

-  44  Being,  however,  referred  to  p.  14  of  the 
printed  Rules,  I  observe  that,  *  The  Rules 
herein  set  forth  may  at  all  times  be  altered 
by  the  presiding  Committee,  and  especially 
to  meet  any  acknowledged  improvements 
which  may  be  made  in  naval  architecture,  or 
in  the  materials  used  in  ship-building.'  Re- 
ferring directly  to  this  intimation,  I  beg 
leave,  most  respectfully,  to  ask,  if  the  Com- 
mittee are  disposed  to  consider  the  merits  or 
demerits  of  a  plan  for  the  improvement  of 
naval  architecture,  and  of  consequence  the 
condition  of  the  commercial  marine,  should 
such  be,  as  it  is  hereby  offered  to  be,  sub- 
mitted to  them  unconditionally,  and  free  of 
every  expense  whatever  !§ — I  am,  &c. 

(Signed   "  James  Ballingall. 
"  N.  W.  8yroo*d»,  Esq." 

To  this  letter  I  received  the  following 
reply:—  , 

"  Lloyd's  Register  of  British  and  Foreign 
Shipping,  London,  15th  October,  1834, 
White  Lion-court,  Cornhill. 
"  Sir,— Having  lnid  before  the  Committee 
of  this  Society  your  letter,  dated  the  8th  inst., 
I  am  directed  by  them  to  refer  you  to  my  last 
letter  of  the  1st  inst,  and  to  inform  you,  they 
adhere  to  the  determination  therein  ex- 
pressed.|| — I  am,  Sir,  &c. 

Signed)   ««  Nath.  W.  Symonds, 

"  Secretary. 
"  James  Ballingall,  Esq.,  Kirkcaldy." 

To  this  letter  I  again  replied  as  fol- 
lows : — 

«•  Kirkcaldy,  20th  October,  1834. 
"  Sir,— Although  I  am  perfectly  sensible 
that  all  attempts  to  improve  the  structure  of 
the  commercial  marine,  through  the  means  of 
the  Society  for  conducting  Lloyd's  Register 
of  British  and  Foreign  Shipping,  are  vision- 
ary, yet  being  again  referred  by  tbem  to 
your  letter  of  the  1st  inst.  on  the  subject,  I 
beg  leave  to  say  there  is  one  statement  in  it 
which  I  cannot  allow  to  pass  uncontradicted. 
It  is  stated  (I  quote  the  words),  «  that  they 
will  then  be  in  a  more  correct  situation  to  do 
justice  to  the  parties,  than  by  now  attempt* 
ing  to  give  a  premature  decision  on  that 
which  is  not -yet  in  existence.'  Now,  I  beg 
to  say,  that  this  is  not  correct.  The  plan  I 
propose  of  solid  bottoms  and  sides  to  vessels 
is  in  existence,  and  has  been  so  in  the  Royal 
Navy  for  twenty-four  years;  and  in  every 


$  This  question  and  proposal,  It  will  be  ob- 
served, was  testing  the  sincerity  of  the  Society  in 
its  proposal  above  set  ferth.  -J.  B. 

!l  It  will  be  observed,  this  conveys  no  answer  to 
my  qaestioa.-J.  B. 
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case,  where  it  has  been  put  to  the  proof,  has 
been  the  means  of  saving  the  vessel ;  nor  has 
it  conduced  less  to  durability  than  it  has  to 
safety.  It  is  clear  that  the  same  means 
would  produce  the  same  effect,  if  adopted  in 
merchant-ships.  The  plan  is  also  in  exist- 
ence in  the  merchant  steam-ship  Royal  Vic- 
toria, now  building  in  Leith.  I  cannot  look 
on  the  conduct  of  the  Society  in  any  other 
light  than  that  of  discouraging  the  building 
of  strong,  safe,  and  durable  merchant-ships. 
— I  am,  Sir,  &c. 

(Signed)   "  James  Ballingall. 
N.  W.  Symonds,  Esq." 

I  received  acknowledgment  of  receipt 
of  this  letter,  f  presume  I  need  hardly 
add  that,  finding  I  was  to  derive  no  ad- 
vantage from  additional  safe  construction 
of  the  vessel  proposed  to  be  built,  I  de- 
clined ordering  her,  and  I  leave  to  your 
readers,  whether  1  have  not  proved  your 
correspondent's  assertion,  **  that  we  never 
shall  have  a  safe  merchant-ship  while  the 
worthies  at  Lloyd's  can  prevept  it,"  to  be 
correct.  I  shall  trouble  you  with  one 
more  letter  on  the  subject, 

And  am,  Mr.  Editor, 
Your  most  obedient  servant, 

James  Ballingall. 


ROYAL  CORNWALL  POLYTECHNIC 
SOCIETY. 
THIRD  ASXVAL  EXHIBITION. 

(Abridged  from  ihe  Falmouth  Packet.) 

On  the  29th  and  30th  of  September  last, 
the  third  exhibition  of  this  Society  was  held 
at  Falmouth.  The  attendance  was  numerous 
beyond  precedent,  showing  that  the  Society 
daily  grows  in  public  favour.  Mr.  Davie* 
Gilbert  took  the  chair  amidst  loud  applause, 
and  briefly  addressed  the  company.  He  was 
highly  gratified  to  find  that  the  institution 
had  continued  to  excite  an  increasing  interest. 
As  a  Cornishman,  he  felt  the  highest  gratifi- 
cation in  considering  how  high  his  native 
county  stood  in  the  scale  of  scientific  research. 
It  was  with  peculiar  gratification  he  felt  him- 
self able  to  state,  that  the  institutions  of 
Cornwall  stood  high  in  the  estimation  of 
scientific  men  throughout  Europe;  and  that 
at  the  late  meeting  of  the  British  Association 
in  Dublin,  the  consideration  had  considerable 
influence  in  the  fixing  on  Bristol  as  the  next 
place  of  meeting,  that  the  members  of  the 
Geological  and  Polytechnic  Societies  of  Corn- 
wall might  have  greater  facilities  for  attend- 
ing. It  would  be  unpardonable  in  him,  were 
he  to  omit  to  notice  how  much  the  Society 
was  indebted  to  the  ladies,  who  had  contri- 
buted ir         ' '  -ible  a  degree,  to  reader 


the  exhibition  both  interesing  and  attractive 
The  hon.  gentleman  next  noticed  those  arti- 
cles in  the  exhibition,  which  he  considered  to 
possess  peculiar  merit;  after  which  he  pro- 
ceeded to  deliver  the  prizes  to  the  successful 
competitors,  to  each  of  whom  he  addressed  a 
suitable  compliment  or  an  encouraging  ob- 
servation. The  following  is  a  list  of  the 
prizes : — 

MECHANICAL  AND  SCIENTIFIC  INVBTON8. 

Judges—  Messrs.  G.  8.  Borlase,  J.  S.  Enys, 

R.  W.  Fox,  W.  J.  Henwood,  N.  Harvey, 

W.  Petherick,  and  W.  Richards. 
New  Air  Pump,  Mr.  T.  Jordan,  Penzance— 

First  silver  medal. 
Detached  Lever  Striking  Watch,  Mr.  H. 

Dobbs,  Helston — Second  silver  medal. 
Plan  for  Measuring  the  Length  of  the  Stroke 

of  a  Steam-Engine,  Mr.  Phillips,  Halse- 

town— First  bronze  medal. 
Motion  for  Raising  Miners,  Mr.  M.  Loam, 

Consols — Second  bronze  medal. 
Self-compensating   Pendulum,  Mr.  Goffe, 

Falmouth — Prize,  value  If. 
Portable  Punching  Press,  Mr.  R.  Hosking, 

Perran  Foundry— Prize,  value  If. 
Improvement  on   Brass  Burrs,  Mr.  John 

Arthur,Perran  Foundry — Prize,  value  15s. 
New  Wheel  Wrench,  Mr.  M.  Loam,  Consols 

— Prize,  value  10s.  6d. 
Plan  for  Measuring  the  Stroke  of  the  Engine, 

Mr.  R.  Hosking— Prize,  value  10s. 
Models  of  Machinery,  8(C. 
Dialling  Instrument  and  Quadrant,  Mr.  W. 

Wilton,  St.  Day— First  bronze  medal. 
Two  Models  of  Steam-Engines,  W.  Tresise, 

St.  Just— Second  prize,  value  If. 
Model  of  Kitchen  Range,  R.  H.  Michell, 

Redruth — Prize,  value  5s. 

Naval  Architecture. 
Judges — Messrs.  W.  Broad  and  F.  Symons. 
Model  of  a  Ship,  J.  S.  Enys,  Esq. -First 

bronze  medal. 
Model  of  a  Corvette,  Mr.  R.  Piper,  H.M.S. 

Astrtea— Second  prize,  value  If. 

(Then  follows  a  list  of  prizes  in  the  Fine 
Arts,  (the  most  remarkable  among  which  is 
one  for  a  model  of  the  Laocoon,  in  slate,  by 
R.  Buroard,  of  Fowey,  a  youth  of  16  years 
of  age,)  and  also  in  Natural  History. 

PREMIUMS. 

The  Premium  of  Ten  Guineas,  offered  by 
Esq.,  for  the  best  Plan  for  Mea- 
suring the  exact  number  of  Feet  of  the  Acting 
Stroke  of  a  Steam-Engine,  was  awarded  to 
Mr.  M.  Loam,  of  the  United  Consols  Mines. 

The  Premium  of  Ten  Guineas,  offered  by 
J.  Taylor,  Esq.,  for  the  best  Plan  for  Mea- 
suring the  Supply  of  Water  to  the  Boiler  of 
a  Steam-Engine,  was  awarded  to  Captain  T. 
Richards,  of  Wheal  Vor  Mine. 
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The  Premium  of  Ten  Guineas,  offered  by 
John  Buller,  Esq.,  for  the  best  Essay  on  the 
Natural  History  of  the  Pilchard,  with  a  view 
to  the  Fisheries  of  the  County,  was  awarded 
to  Mr.  J.  Coucbc,  of  Polperro. 

For  the  second  best  Essay,  by  Mr.  H. 
Chester,  Penzance,  the  Society  awarded  the 
first  bronze  medal. 

The  gentlemen  to  whom  the  two  last 
essays  were  submitted,  to  consider  whether 
the  writers  had  fulfilled  the  conditions  pre- 
scribed by  Mr.  Buller,  made  the  following 
report:— 

m  fvo  Treatises  on  the  Natural  History  of  the 
PHebard  have  been  submitted  to  n«,  which  appear 
to  fulfil  the  conditions  prescribed  tig  John  Bailer, 
E*q.  Both  possess  meiit,  but  we  are  of  the  judg- 
ment that  the  essay  by  J.  C.  has  the  superior  claim 
to  the  premium  of  101.  10«. 

"  In  making  this  award,  we  exclude  from  our 
consideration  some  controversial  commenis,  con- 
tained in  thin  paper,  relative  to  the  comparative 
merits,  antiquity,  &c,  of  the  two  modes  of  conduct* 
ing  the  pilchard  fishery  with  scans  a>-d  drift-nets. 
We  recommend  that  the  opinions  of  the  author  on 
these  disputed  points  be  omitted,  if  hi*  treatise  be 
published,  and  that  there  be  introduce*;  in  the  form 
of  a  note  or  *upp!emeut,  some  interesting  exiracta 
from  the  other  treatise. 

"  We  think  it  desirable  that  a  bronze  medal  be 
presented  to  the  author  of  the  last-mentioned  essay. 

"  We  earnestly  recommend  that  encouragement 
be  afforded  by  the  Society,  te  the  further  prosecu- 
tion of  inquiry  into  the  history  aii'i  habits  of  the 
pilchard— to  the  practical  trial  of  variou*  method* 
of  attracting  the  tish  to  (he  shoie— to  the  else-over j 
of  some  contrivance  for  catching  shoals  of  pilchards 
in  rteep  water  with  facility  and  safety—  an*  ol  a 
simple  plan  for  destroying  or  preventing  the  attacks 
of  "  skippers,"  with  which  these  tish  are  occasion- 
ally infected  in  the  cellars— and  to  the  curing  of 
pilchards  as  red-herriugs  are  cured— and  In  a 
cheaper  and  more  expeditious  manner  for  exporta- 
tion ;  such,  for  insfance,  as  that  practised  on  the 
coast  of  Spain. 

.  "  It  will  a'so  be  a  waiter  of  much  Intern*,  and 
perhaps  of  utilily,  to  trace  the  historv  of  the  pil- 
chard fi-hery  during  the  last  200  vears  or  more, 
with  a  view  to  ascertain  the  various  modes  of 
catching  pilchards  adopted  by  our  ancestors— the 
number  of  hogsheads  taken  annually— the  quantity 
consumed  in  Cornwall  an1  Devonshire— and  the 
prices  obtained  at  different  periods,  for  tbeti-h  sold 
when  fresh  or  when  ready  lor  shipment.  Also  the 
number  of  complete  seaus  and  of  drift-nets  em- 
ployed, with  a  statement  of  their  value,  and  the 
tunoutit  of  capital  and  pet  sons  \ed  afloat  and 
ashore,  in  the  prosecution  of  this  extremely  inte- 
resting and  beneficial  pursuit. 

"  We  trust  that  the  gentleman  who  has  so  li- 
berally offered  the  premium  of  |0..  10*.  on  the  pre. 
sent  occa  ion,  will,  at  a  future  period,  have  the 
»ati*faction  of  finding  that  he  has  cond tired  mate- 
rially to  the  weli-being  and  success  of  one  of  the 
most  prominent  Interests  of  Cornwall." 

One  of  the  Lander  prizes,  offered  by 
Charles  Fox,  Esq.,  Perran,  was  awarded  to 
Mr.  G.  Whcatley,  Falmouth,  for  a  Map  of 
Peru. 

The  prizes  having  been  delivered,  Mr. 
Gilbert  announced  that  the  Rev.  Canon 
Rogers  had  offered  a  prize  of  10/.  for  the 
best  mode  of  lighting  mines;  after  which 
Sir  C.  Lemon  proposed  that  the  thanks  of 
the  Meeting  should  be  given  to  the  Chairman 


for  the  kindness  and  ability  with  which  he 
bad  discharged  the  duties  of  that  office. 
This  motion  was  agreed  to  unanimously,  and 
Mr.  Gilbert  returned  thanks  in  a  short  speech. 

On  Wednesday,  Sir  C.  Lemon  in  the  chair, 
it  was  proposed  and  carried,  that  a  silver 
Medal  of  the  Society  should  be  presented  to 
the  King,  as  a  testimony  of  the  gratitude  felt 
by  the  Society  for  his  Majesty's  condescension 
in  patronising  the  Institution ;  and  that  silver 
medals  should  also  be  presented  to  Davies 
Gilbert,  Esq.,  the  President,  and  Mr.  Watt, 
the  descendant  of  the  celebrated  James  Watt, 
whose  resemblance  the  medal  bears. 

Amongst  the  articles  that  attracted  atten- 
tion were  the  following: — 

An  AifPump,  by  Mr.  Jordan,  on  a  new 
construction.  Its  merits  consist  in  the  appli- 
cation of  a  rotary  motion,  whereby  the  cer- 
tainty of  the  piston  s  descending  to  the  bottom 
of  the  cylinder  is  insured ;  and  the  meclianical 
movement  of  the  valve  effects  a  more  perfect 
vacuum  than  has  been  hitherto  obtained,  so 
far  as  our  knowledge  extends. 

Laocoon— The  award  of  a  silver  medal  for 
this  piece  of  sculpture,  in  relief,  on  slate, 
elicited  unusual  approbation.  It  was  copied 
from  an  engraving  on  wood  in  the  Penny 
Magazine,  by  a  youth  of  sixteen  years  of  age, 
named  Burnard,  a  mason,  residing  at  Fewey, 
without  any  instruction  in  the  art,  and  with 
tools  made  by  himself,  or  by  a  blacksmith 
under  his  direction.  Much  curiosity  was 
evinced  by  the  company  to  sec  this  extraor- 
dinary genius ;  who,  under  the  fostering  care 
of  those  disposed  to  assist  and  reward  native 
talent,  may  one  day  shine  in  the  annals  of 
our  county. 

Model  of  a  Machine  for  Measuring  and  In- 
dicating the  Length  and  Number  of  Strokes 
performed  by  the  Steam-Engine,  by  Mr.  M. 
Loam. — This  machine  consists  of  a  notched 
cylinder  connected  by  wheel-work  with  several 
dials,  intended  to  register  the  work  performed 
by  the  engine  j  the  first  dial  registering  every 
10  feet  of  stroke,  the  second  every  100,  and 
so  on  in  a  geometrical  series,  whose  ratio  is 
10  feet.  These  dials  may  be  increased  or  de- 
creased, to  suit  the  views  of  those  who  use  the 
machine.  We  believe  there  is  a  trifling  error 
in  the  dials  for  the  purpose  intended,  as  they 
indicate  the  measure  of  the  arc  performed 
instead  of  its  tangent ;  this,  we  suppose,  can 
be  rectified. — There  was  another  model  ex- 
hibited, on  the  same  principle,  by  Mr.  Hos- 
king,  of  Perran  Wharf ;  and  a  plan  by  Mr. 
Phillips,  of  Halsetown  ;  both  of  considerable 
merit,  as  the  prize  list  indicates. 

The  premium  for  the  best  Plan  and  Model 
for  Raising  Miners  out  of  the  Mines  was  not 
awarded,  but  the  bronze  medal  was  given  to 
Mr.  M.  Loam,  for  a  model  exhibited  by  him 
as  possessing  simplicity  and  merit.   And  on 
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the  second  day  of  the  exhibition  a  reward  of 
Three  Pounds  from  Friends  of  the  Society, 
was  presented  to  Mr.  Phillips,  of  Halsetown, 
for  his  model,  worked  by  a  steam-engine,  by 
sliding  ladders,  and  moveable  platforms.  In- 
dependent  of  its  machinery,  one  advantage 
of  Mr.  P.'s  model,  and  which  we  have  not 
noticed  in  any  yet  exhibited,  is  the  conveni- 
ence for  the  miners  ascending  and  descending 
by  the  ladders,  in  the  event  of  the  engine 
being  stopped. 

The  Portable  Punching  Press,  by  Mr. 
Hosking,  is  likely  to  abridge  the  labour  and 
expense  of  repairing  the  boilers  of  steam- 
packets,  Sec.,  as  they  have  only  to  carry  the 
press  to  the  vessel,  which  will  supersede  the 
present  tedious  plan  of  carrying  and  re-carry- 
ing the  materials  before  the  holes  can  be 
completed.  The  press  and  roaterialsp  may 
now  be  carried  to  the  steamer,  and  com  leted 
without  further  trouble. 

New  Wheel  Wrench,  by  Mr.  Loam. — This 
simple  but  useful  instrument  has  been  for 
some  time  used  by  Mr.  Loam,  but  will  now 
be  more  publicly  known.  It  will  materially 
abridge  the  labour  of  the  artisan  in  confined 
situations;  and  hence  one  use  of  the  Society 
in  bringing  the  ingenuity  of  particular  esta- 
blishments to  more  public  use. 

Mr.  R.  W.  Fox,  with  his  usual  zeal  and 
condescension,  exhibited  and  explained  to  the 
visitors  the  effects  produced  by  a  magnet 
placed  within  a  globe,  which  were  in  accord- 
ance with  the  known  laws  of  the  variation  and 
dip  of  the  needle. 

Mr.  Dobb's  Improved  Clock  was  exhibited 
in  a  beautiful  carved  model  of  the  west  front 
of  Lichfield  Cathedral, executed  by  a  cabinet- 
maker of  Helston.  The  working  part  of  the 
elock  is  a  detached  Lever,  jewelled  in  eight 
holes,  with  plain  balance,  and  has  a  striking 
train  attached,  which  strikes  the  hour  re- 
gularly, and  may  be  made  to  repeat  it  when- 
ever required,  with  a  distinct  and  sonorous 
sound.  It  is  allowed,  by  competent  judges, 
to  be  highly  finished,  and  original  in  design 
and  execution.  It  was  escaped,  finished,  and 
jewelled,  by  Mr.  Dobb,  at  Helston. 

Captain  T.  RicharuVs  ingenious  Plan  for 
Measuring  the  Supply  to  the  Boiler  of  a  Steam- 
Engine,  was  greatly  admired  for  its  simplicity. 

There  was  received  too  late  for  the  exhibi- 
tion a  model  of  an  improved  printing-press, 
by  Mr.  John  Trevillian,  of  Camborne,  by 
which  an  increase  of  power  is  given  to  the  im- 
pression by  three  levers  being  brought  per- 
pendicular within  the  hollow  of  the  piston. 
The  press  is  of  simple  construction,  and  will, 
we  think,  if  introduced  to  the  trade,  obtain 


We  are  enabled  by  the  kindness  of 
the  Secretary  of  this  valuable,  and,  we 
are  glad  to  perceive,  flourishing  institu- 


tion,  to  add  to  the  preceding  extracts 
from  the  Falmouth  Packet,  the  fuller 
account  which  follows,  of  the  interesting 
communications  made  to  the  Society  by 
Mr.  R.  W.  Fox. 

Mr.  R.  W.  Fox  exhibited  a  chart, 
illustrating  by  curves  the  inclination  of 
the  dipping-needle,  and  the  relative  in- 
tensity of  the  magnetic  force,  in  various 
parts  of  Ireland,  also  of  England  and 
Wales.  This  gentleman  has  recently 
made  a  series  of  observations  with  his 
«•  dipping-needle  deflector,"  which  was 
described  in  the  last  report  of  the  Poly- 
technic Society ;  and  the  results  given 
in  the  chart  seem  likely  to  interest  the 
scientific  world,  inasmuch  as  they  indi- 
cate an  increase  in  the  dip  in  the  moun- 
tainous districts  which  he  visited,  par- 
ticularly on  the  top  of  Snowdmi ;  and 
they  also  show,  that  the  curves  of  equal 
dip  between  this  island  and  Ireland 
are  not  continuous  ;  but  that  there  is  an 
interruption  or  break  in  them  of  about 
half  a  degree,  t.  e.,  the  curve  represent, 
ing  the  dip  of  7i%  which  passes  near 
Dublin,  is  found  again  in  Carnarvon- 
shire, instead  of  in  Cumberland,  as  its 
direction  in  Ireland  might  be  supposed 
to  indicate. 

Mr.  Fox  infers  from  this  circumstance, 
and  from  the  other  curves  in  England 
and  Ireland  appearing  to  harmonise 
with  each  other,  that  this  phenomenon 
is  due  to  the  superior  attraction  of  the 
land  as  compared  with  the  Irish  sea; 
the  former  causing  a  deflection  down- 
wards, or  greater  inclination  of  the  ter- 
restrial magnetism  than  the  latter.  Mr. 
Fox  anticipates  that  these  facts  may 
tend  to  connect  the  phenomena  of  mag- 
netism with  those  of  geology  more  than 
has  hitherto  been  the  case,  as  the  in- 
fluence of  the  land  on  the  direction  of 
the  former  is  probably  general,  and  in- 
dependent of  any  attraction  of  a  merely 
local  nature,  caused  by  the  presence  of 
iron,&c.  Meteorological  phenomena  also 
may  be  found  to  have  some  reference 
to  the  increased  dip  in  mountainous  dis- 
tricts. Mr.  Fox's  new  dipping  needle 
has  exceeded  his  most  sanguine  expec- 
tations ;  and  the  results  of  the  dip  and 
intensity  obtained  at  about  forty  sta- 
tions, together  with  a  copy  of  the  chart, 
will  be  given  in  the  next  report  of  the 
Society.  ^tllcs. 

Mr.  Fox  also  endeavoured  t&/offered  b* 
trate,  by  means  of  a  chart  *est  Plan  for  Mea^ 

oi  Water  to  the  Boiler^,** 
-ne,' was  awarded  to  Captahr 
,  of  Wheal  Vor  Mine. 
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trial  globe,  containing  magneto,  hi* 
views  of  the  causes  of  the  periodical' 
changes  in  the  direction  of  the  magnetic 
needle.    Besides  the  lines  of  no  varia- 
tion which  pass  through  the  magnetic 

fioles  of  the  earth,  there  must  be  other 
ines  of  no  variation  alternating  with 
them,  and  passing  through  those  places 
where  the  horizontal  needle  is  equally 
acted  upon  by  the  two  forces,   it  a  p. 
pears  that  two  lines  of  no  variation  have 
been  observed  near  the  eastern  aud 
western  boundaries  of  Asia,  which  may 
therefore  be  assumed  to  be  the  lines 
in  question,  and  ihey  indicate  that  the 
Siberian  pole  is  inferior  in  intensity  to 
that  in  North  America.    If  the  force  of 
the  latter  should  increase,  and  tl;at  of 
the  former  should  diminish,  the  lines 
of  no  variation  will  consequently  recede 
from  the  Siberian,  and  approach  the 
American  pole;  thus  slowly  oscillutiug, 
at  it  were,  between  them,  whilst  the 
poles  themselves  remain  stationary.  It 
is  stated  that  the  mariner's  compass  has 
not  been  observed  to  undergo  any  change 
in  its  direction  in  Jamaica,  or  in  Aus- 
tralia, for  the  last  150  years  ;  which  fact 
seems  inconsistent  with  the  generally 
received  notion  of  the  rotation  of  the 
magnetic  poles  from  east  to  west,  these 
places  being  situated  near  the  stationary 
line*  of  no  variation.   As  the  line  of 
Do  variation  passed  over  London  in  the 
year  1660,  and  over- Paris  and  Copen- 
hagen some  years  afterwards,  it  seems 
clear  that  it  must  have  passed  from  east 
to  west,  these  cities  being  some  degrees 
eastward  of  London  ;  and  this  is  in  strict 
accordance  with  Mr.  Fox's  theory  of 
oscillation-    It  may  be  also  remarked, 
as  a  carious  coincidence,  to  say  the  least 
of  it,  that  the  two  magnetic  poles 
should  be  situated  near  the  northern 
central  parts  of  the  two  great  continents 
of  the  world.  It  may  be  somewhat  difli- 
colt  to  explain  why  there  should  be  an 
alternating  intensity  in  the  magnetic 
poles,  but  not  more  so  surely,  than  to 
account  for  their  assumed  rotation  ;  nor 
does  it  seem  so  inconsistent  with  known 
electrical  phenomena,  as  the  hypothesis 
of  the  poles  revolving  in  unequal  times. 
If  the  phenomena  of  terrestrial  magnet- 
ism depend  on  electrical  currents  cir- 
culating through  the  mineral  veins  and 
MUta  of  the  earth,  the  general  oblique 
Sruiirection  of  these  from  nearly  N.  E.  to 
fcil^jW.  would  necessarily  tend  to  produce 


at  least  two  poles  in  each  hemisphere, 

as  stated  by  Mr.  Fox  in  his  communica- 
tion to  the  Royal  Society,  in  his  paper 
on  the  electro-magnetism  of  veins,  pub- 
lished in  1830;  and  the  fact  he  has  as. 
certained  from  his  observations  in  Eng- 
land and  Ireland,  seem  to  have  a  strong 
bearing  on  this  part  of  the  subject. 

MR.  ARCHIBALD  ROSSER. 

On  Saturday,  the  24th  inst.,  Captain 
Lorraine  White,  delivered  to  me  the 
letter  of  which  the  following  is  a  copy :— » 

"  13,  New  Boswcll-ceart, 
24th  Oct,  133*. 
"  Sir,— -The  remarks  you  have  made  on  me 
in  your  periodical  published  this  day,  leave 
me  no  alternative  but  to  request  you  will 
name  somegcntlcman  who  will,  with  the  bear- 
er, my  friend,  Captain  White,  arrange  the 
preliminary  steps  for  my  receiving  the  usual 
satisfaction  in  ca&s  of  attack  upon  honour. 
"  Iam,  Sir, 
"  Your  obedient  servant, 
t  "  Archibald  Rosseh. 

•«  J.- C.  Robertson,  Eaq." 

Captain  *  White,  after  delivering  the 
letter,  stated  verbally  that  he  was  open 
to  receive  such  a  disavowal  from  me  as 
would  make  the  extremities  contem- 
plated by  it  unnecessary.    1  made  for 
answer,  that  if  Mr.  Ilosser  would  only 
make  good  the  public  contradiction 
which  he  had  volunteered  of  my  state- 
ments  with  respect  to  the  working  of 
the  Patent  Law  Amendment  Act,  that  is 
to  say,  would  prove  the  truth .  of  his 
positive  and  unqualified  assertion,  that 
"  a  specification  had  been  amended 
under  the  Act  the  Attorney-General  aud 
Solicitor-General  concurring  in  the  wio, 
dus  operandi,*'  I  would  instantly  retract 
every  offensive  expression  I  had  made 
use  of  respecting  him  ;  but  that  I  could 
not,  under  my  existing  convictions,  say 
or  do  any  thing  which  could  be  con- 
strued into  an  admission  of  the  correct- 
ness of  that  assertion.    Captain  White 
withdrew  to  consult  with  his  principal  on 
the  subject.    On  his  reluru  he  stated 
that  nothing  less  would  satisfy  Mr. 
Rosser  than  an  express  disavowal  of  any 
intention  to  impute  to  him  wilful  false- 
hood.   I  replied  that  I  had  no  objection 
to  say  that  i  believed  he  had  acted  on 
the  information  of  others  ;  but  I  pointed 
out  to  the  notice  of  Captain  White, 
that  though  he  had  verbally  offered  an 
Ski tc ruti ti vc j  \v1j ic ii  slioul Biij)crficilc  t)ic 
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supposed  occasion  for  a  meeting,  the 
letter  he  had  delivered  contained  no  such 
alternative,  and  that  unless,  therefore, 
that  letter  was  withdrawn,  I  could  not 
and  would  not  give  even  that,  or  any 
other  explanation  whatever.  Captain 
White  then  took  back  the  letter,  that  he 
might  advise  with  Mr.  Rosser  as  to  its 
withdrawal.  On  his  return  a  second 
time,  Captain  White  stated,  that  if  I 
would  only  say  verbally  that  I  had  no 
intention  to  impeach  Mr.  Rower's  cha- 
racter as  a  man  of  honour  and  veracity, 
that  would  suffice,  and  the  matter  might 
drop.  I  declined  giving  any  such  gene- 
ral certificate  of  character,  and  Captain 
White  thereupon  redelivered  the  letter, 
on  which  I  arranged  that  a  friend  of 
mine  should  meet  him  on  the  subject 
next  day  at  two  o'clock.  What  followed 
will  be  found  stated  in  the  following 
memorandum  furnished  to  me  by  my 
friend  Mr.  Thompson. 

J.  C.  Robertson. 

0,  Peterborough-court,  Oct.  29, 1835. 

MEMORANDUM. 

7,  Adelphi  Chambers, 
12  o'clock,  p.  m.  Tuesday. 
Mr.  J.  C.  Robertson  having  handed  to  me 
a  letter  which  had  been  delivered  to  him  by 
Captain  L.  White,  on  the  part  of  Mr.  Archi- 
bald Rosser,  and  placed  the  affair  in  my  hands 
to  arrange  as  I  might  judge  best,  1  had  an  in- 
terview with  Captain  White,  on  the  subject, 
at  the  Union  Club-house,  on  Sunday.  Captain 
White  commenced  conversation,  by  express- 
ing his  readiness  to  accept  of  a  disclamation 
from  Mr.  Robertson,  of  amy  intention  to  im- 
pugn Mr.  Rosser's  character  as  a  man  of 
honour,  veracity,  and  integrity.  1  stated, that 
as  the  letter  from  Mr.  Rosser,  bimsclf,  did 
not  contain  the  alternative  of  an  explanation, 
I  could  net,  on  Mr.  Robertson's  behalf,  enter- 
tain any  proposition  of  the  kind,  until  that 
letter  was  withdrawn.    Captain  White  re- 
plied, that  since  such  was  my  view  of  the 
matter  he  would  destroy  the  letter ;  and  he 
accordingly  threw  it  into  the  fire.    We  then 
discussed  the  sort  of  explanation  which  should 
be  given  by  Mr.  Robertson,  but  could  not,  at 
the  time,  agree  on  what  it  would  be  proper 
for  bim  to  assent  to.    I  saw  Captain  White 
again,  on  the  subject,  in  the  early  part  of  this 
afternoon,  when  he  presented  to  me  a  form  of 
explanation  for  my  approval,  which  appeared 
to  me  to  be  altogether  inadmissible,  but  I 
promised  to  wait  upon  him  at  10  o'clock  to- 
night,  by  which  time  I  would  hare  a  draft 
prepared,  agreeably  to  my  ideas  of  what 
honour  and  propriety  dictated.  I  accordingly 
saw  Captain  While  about  an  hour  ago  and 
gave  him  a  paper,  of  which  the  following 


is  a  copy,  as  containing  the  only  explanation 
which  I  thought  Mr.  Robertson,  as  a  gentle- 
man, called  upon  to  give : — 

"At  Mr.  Archibald  Rosser's  request,  we 
give  the  following  expiation  of  our  remarks 
respecting  that  gentleman,  in  the  last  number 
of  the  Mechanics  Magazine.  We  there  stated 
that  Mr.  Rosser's  assertion,  that  a  specifica- 
tion had  been  amended  under  the  Act,  the  At- 
torney-General and  Solicitor- General,  concur- 
ring in  the  modus  operandi  was  "  wholly 
false ;''  but  we  did  not,  and  do  not,  intend  to 
impute  to  Mr.Rosser,  that  he  was  guilty  therein 
of  intentional  falsehood.  We  believe  that  Mr. 
Rosser  was  informed,  by  some  person  or  per- 
persons,  that  such  was  the  case  j  and  had  Mr. 
Rosser  but  stated  in  the  first  instance,  that 
he  made  the  assertion  not  oh  his  own  au- 
thority, but  on  the  authority  of  others,  we 
should  at  once,  and  spontaneously,  have  ac- 
quitted him  of  all  intentional  misrepresenta- 
tion." 

Captain  White  said  that  such  an  explana- 
tion would  not  suffice,  and  then  talked  of 
making  arrangements  for  a  meeting  to  mor- 
row at  12  o'clock.  But  as  there  was  no  longer 
any  challenge  existing,  and  as  1  had  already 
tendered  on  Mr.  Robertson's  part,  all  the 
satisfaction  to  which  I  considered  Mr.  Rosser 
entitled  at  his  hands,  I  declined  to  proceed 
any  further  in  the  matter. 

J.  Thompson. 


RtCENT  AMERICAN  PATENTS. 
( Selected  from  the  Franklin  Journal  for  Sept.) 

Improved  Theodolite,  or  Surveyor's 
Compass,  James  Eames,  Newry.— The  pa- 
tentee says,  that,  in  the  first  place,  he  takes 
"  the  eircumferentor,  without  the  usual  in- 
dex, and  forms  the  outside  of  the  box  so  as 
to  preserve  one  side  straight,  parallel  with 
the  north  and  south  line  under  the  needle  in 
the  card.'*— Secondly,  he  takes  "  the  pro- 
tractor, adding  two  lines,  one  to  show  the 
swag  of  the  chain,  the  other  the  rise  and 
fall  of  the  uneven  lands,  attaching  it  to  the 
straight  side  of  the  compass,  so  as  to  hang 
perpendicular.' *  Thirdly,  he  takes  "  the 
tube,  or  index,  with  prospect  glasses  inside 
of  said  tube,  and  attaches  it  to  the  compass 
on  the  outside  of  the  protractor,  in  such  a 
manner  as  to  move  round  like  the  index  of 
the  theodolite,  when  placed  for  taking 
heights,  fcc."  When  the  compass  has  been 
placed  and  levelled,  the  tube  may  be  raised 
so  as  to  descry  the  object,  when,  by  casting 
the  eye  upon  the  protractor,  where  the  first 
end  of  the  tube  intersects  the  lines  thereon, 
the  degrees,  the  swag  of  the  chain,  and  the 
rise  of  land  for  a  certain  distance,  are  per- 
ceived. In  descending  ground,  by  lowering 
the  tube,  taking  the  object,  and  casting  the 
eye  upon  the  protractor,  directly  under  the 
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further  end  of  the  tube,  where  it  intersects 
tbe  lines  of  the  protractor,  the  swag  of  the 
chain,,  and  the  descent  of  the  ground,  are 
teen.  The  claim  is  to  "  the  above  described 
machine,  in  bringing  the  several  instruments 
together  in  my  new  invented  way,  as  before 
described.'' 

Machine  for  Shelling  Corn,  /.  H. 
Taylor  and  A.  J.  Cowley,  New  York.  This 
machine  differs  considerably  from  all  those 
for  the  same  purpose  which  we  have  had 
occasion  to  examine,  but  a  full  description  of 
it  would  require  more  time  and  space  than 
we  are,  at  the  present  moment,  disposed  to 
afford.  A  cast  iron  wheel,  fifteen  inches  in 
diameter,  is  made  to  revolve,  vertically,  by 
means  of  a  winch  ;  this  wheel  has  spurs,  or 
points,  on  each  side,  to  aid  in  shelling  tbe 
corn,  and  on  its  edge  there  are  teeth,  which 
give  motion  to  a  wheel,  or  pinion,  on  a  se- 
cond shaft;  this  second  shaft  carries  two 
cast-iron  wheels,  one  foot  in  diameter.  em- 
bracing  tbe  main  wheel,  first  described, 
between  them ;  each  of  these  wheels  has  a 
wide  rim  cast  on  it,  which  inclines  inwards 
towards  the  main  wheel,  reducing  the  interior 
diameter  to  ten  inches;  upon  these  rims 
there  are  cross  teeth,  upon  which  tbe  ears  of 
corn  are  fed,  being  made  to  run  down  two 
inclined  troughs,  or  hoppers,  when,  by  the 
combined  motion  of  the  main  and  secondary 
wheels,  tbe  ears  are  made  to  revolve,  and  the 
grain  is  shelled  off.  So  far  as  the  drawing 
and  description  enable  us  to  judge  of  the 
operation  of  this  machine,  we  are  disposed 
to  form  a  very  favourable  opinion  of  it ;  we 
think  that  it  is  ingeniously  contrived,  and 
has  sufficient  originality. 

Improvement  in  the  Machinery  for 
Manufacturing  Paper,  J.  Ames,  Spring' 
Jle/d.— This  patent  is  taken  for  the  manner  of 
applying  a  drying  cylinder  to  machines  for 
manufacturing  paper.  These  acquainted 
with  these  machines,  know  that  the  paper, 
after  passing  through  the  press  rollers,  is 
subjected  to  the  action  of  large  hollow  cy- 
linders, by  passing  over  which  it  is  effectually 
dried,  these  cylinders  being  heated  by  steam 
or  hot  air,  which  passes  into  them  through 
a  hollow  gudgeon.  The  patentee  substitutes 
the  drying  cylinder  for  the  upper  press 
roller;  these  cylinders  are,  in  preference, 
made  of  cast-iron,  and  from  nine  to  twelve 
fot  in  diameter;  the  lower  press  roller  is  to 
he  borne  up  against  the  cylinder  by  means 
of  weighed  levers,  with  such  force  as  to 
cause  the  drying  cylinder  to  ntvolve. 

The  elaim  is,  to  "  the  use  and  application 
of  the  said  cylinder,  as  a  substitute  for  said 
upper  and  main  press  roller,  in  the  ma- 
chines which  have  heretofore  been  in  use  for 
paper  making,  and  in  the  connexion  and 
combination  with  the  said  lower  press  roller, 
or  rollers,  in  the  manner,  and  for  the  use 
w<i  purposes  aforesaid." 


Composition  for  rendering  Roofs 
Water-proof,  &c,  Lyman  Garfield,  Troy, 
New  York. — The  composition  spoken  of  is 
to  be  used  "  for  the  purpose  of  making  the 
roofs  of  buildings  water-proof — for  lining 
floors,  walls,  aqueducts,  and  vessels  for  hold- 
ing or  passing  water,  and  for  cementing 
the  parts  of  vessels;  also  for  making  door 
and  window  caps,  and  sills,  where  free-stone 
is  now  used  ;^also  to  any  wood-work,  to  pre- 
vent leaks,  and  the  lining  of  baths,  sinks, 
and  water-spouts ;  and  for  making  stoves, 
fire-places,  furnaces,  jams,  and  mantel-pieces 
—by  uniting  sand,  water-lime,  ashes,  the 
earths,  or  alkalies,  clay,  oil,  and  copal  var- 
nish, with  or  without  dissolved  India  rub- 
ber, or  caoutchouc." 

The  foregoing  quotation  is  from  tho  peti- 
tion, and  refers  to  so  many  things,  that  we 
were  led  to  anticipate,  in  the  specification, 
a  voluminous  description  of  the  processes 
necessary  to  carry  the  whole  into  operation  ; 
this,  however,  we  have  found  to  be  vague 
and  indefinite,  as  will  appear  from  the  epi- 
tome we  are  about  to  furnish. 

To  make  roofs  water-proof,  we  are  di- 
rected to  "  dissolve  caoutchouc  in  spirits  of 
turpentine  .or  seueca  oil,  and  then  evaporate 
the  turpentine,  or  scneca  oil,  by  alcohol,  so 
as  to  form  a  paste,"  which  is  to  bespread 
upon  the  roof  by  any  suitable  instrument;— 
sand,  water,  lime,  and  coal-ashes,  in  equal 
parts,  are  fien  to  be  sifted  over  it  (or  sand, 
ashes,  and  earth,  may  be  used),  and  pressed 
down ;  or  the  whole  materials  are  to  be  mixed 
to  the  consistence  of  mortar,  and  spread  by 
means  of  a  trowel.  Parts  of  buildings,  or 
vessels,  decks,  and  awnings,  whether  of 
wood  or  cloth,  are  to  be  treated  in  tbe  same 
way. 

To  the  dissolved  India  rubber  may  be  ad- 
ded, any  of  the  earths,  or  alkalies,  whether 
silicious  or  otherwise,  or  anthracite  coal 
ashes,  or  wood  ashes,  or  water  lime,  or  "  the 
combination  of  any  or  all  of  thesy."  Or 
the  following  composition  is  to  be  used  for 
the  same  purpose :— equal  parts  of  sand  and 
ashes,  anthracite  coal  ashes  being  preferred; 
mix  with  oil  and  copal  varnish,  about  one- 
fourth  copal  varnish,  or  some  other  varnish 
of  a  hardening  quality.  The  sand  and  ashes 
must  be  mixed  soft  enough  to  enable  the 
operator  to  spread  it  upon  the  roof  with  a 
trowel." 

Water  lime,  sand,  and  anthracite  coal 
ashes,  are  to  be  employed  for  making  win- 
dow and  door  caps,  sills,  sinks,  pipes,  &.c— 
sand  or  gravel,  or  sand  and  coal  ashes,  from 
one  to  ten  parts,  to  one  part  of  water  lime. 
For  resisting  fire,  a  small  portion  of  pipe, 
or  other  clay,  may  be  added. 

Tbe  patentee  has  not  made  any  claim,  or 
told  us  in  what  the  novelty  of  his  plan  con- 


Digitized  by  Google 


90 


RECENT  AMERICAN  PATENTS. 


gists;  nor,  from  the  tenor  of  his  remarks, 
should  we  suppose  that  he  has  made  any 
adequate  trials  of  his  own  prescriptions,  if 
such  they  may  be  called,  when  given  in 
terms  so  loose  and  indefinite.  His  first  com- 
position has  a  basis  of  India  rubber,  whilst 
In  his  other  this  substance  is  not  used  at  all; 
his  patent,  therefore,  is  for  things  entirely 
dissimilar  and  distinct  from  each  other ;  and 
these,  if  valuable,  ought  therefore  to  have 
been  made  the  subjects  of  separate  patents. 

Plough,  B.  Johnson y  Hickory  Grove-— 
There  are  three  things  mentioned  as  improve- 
ments on  the  common  Carey,  or  Bull-plough, 
two  of  them  refer  to  the  manner  of  forming 
the  wood-work  of  the  plough,  and  the  at- 
taching the  parts  together;  the  third  relates 
to  the  construction  of  the  mould-board,which 
is  to  be  formed  into  three  parallel  ribs,  be- 
hind the  wing,  which  may  be  from  one  to 
two  and  a  half  inches  wide,  and  have  spaces 
of  corresponding  width  between  them.  The 
advantages  of  this  improvement  are  said  to 
be,  "  that  the  draft  is  rendered  much  lighter 
in  consequence  of  there  being  less  friction, 
the  spaces  between  the  ribs  preventing  that 
clogging  and  accumulation  of  earth  and  soil, 
common  to  the  mould-board ;  and  that  all 
or  any  part  of  the  ribs  can  be  taken  off  at 
pleasure,  and  a  heavy  plough  made  light, 
according  to  the  work  to  be  performed." 

Percussion  Lock,  Thomas  Daptyn,  Ohio. 
— The  lock  here  patented  is  so  constructed, 
that  it  can  be  removed  instantaneously  from 
the  stock.  For  this  purpose,  all  its  acting 
parts  are  contained  within  a  thin  case, which 
drops  into  a  mortise  made  through  the  stock, 
the  hammer  projecting  above,  and  the  trig- 
ger below,  the  case.  By  pressing  the  thumb 
upon  a  catch,  the  lock  is  released,  and  may 
be  carried  in  the  pocket— when  wanted  for 
use,  it  is  merely  dropped  into  the  mortise. — 
The  lock  appears  to  be  well  constructed,  its 
parts  being  so  arranged  as  to  adapt  it  to  the 
form  given  to  it,  without  interfering  with  its 
operation.  The  claims  are  to  "  the  manner 
of  inserting  the  lock  in  the  stock,"  and  to 
«'  the  manner  of  construction,  or  the  mode 
of  putting  the  lock  together,  in  all  its 
parts.'* 

Machine  for  Cutting  Meat,  John 
Morris,  Derby.  This  machine  is  not  in- 
tended  to  cut  meat  in  the  manner  of  the  or- 
dinary sausage-meat  cutters,  into  minute 
particles,  but  into  longitudinal  shreds.  The 
meat,  separated  from  the  bones,  is  to  be  put 
into  a  cylindrical  vessel,  or  hopper,  and  a 
knife,  of  a  peculiar  construction,  revolving 
horizontally,  divides,  or  cuts,  it  into  plates, 
whilst  others,  which  are  short,  descending 
vertically,  divide  it  into  strips.  We  cannot 
attempt  to  give  the  construction  and  opera- 
tion of  the  machine  in  detail,  these  occupying 
halfR  doaen  pages  in  the  specification.  The 


patentee  enumerates  advantages  in  his  ma- 
chine, some  of  which  appear  to  ns  to  be  over- 
rated. He  says  that,  •«  among  those  obvious, 
are  the  rendering  soft  and  tender  the  parts  of 
the  flesh  of  animals  naturally  hard,  and  diffi- 
cult of  mastication.  The  preserving  all  the 
juices  entire,  and  thereby  avoiding  the  waste 
of  them  incident  to  the  most  common  modes 
of  preserving  and  preparing  it  for  food,  and 
thus  retaining  unexpended  the  peculiar  fla- 
vour of  each  kind.  And  the  facility  of  ap- 
plying instantly,  at  all  seasons,  to  each 
minute  part  of  it,  the  means  of  preservation 
and  seasoning,  without  incurring  the  danger 
of  putrefaction  consequent  on  the  slow  action 
of  those  means  upon  large  masses,  in  the  pre- 
sent mode  of  curing  them." 

We  do  not  believe  that  our  housewives, 
or  epicures,  will  consent  to  have  our  hams, 
and  rounds  of  beef  cut  into  shreds,  and  thus 
salted  and  served  up,  instead  of  having  them 
presented  in  all  their  native  beauty  of  form, 
exhibiting  their  well  arranged  layers  of  fat, 
and  layers  of  lean,  with  which  the  idea  of 
their  excellence  is  so  intimately  associated. 

Machine  for  Thrashing  Grain,  Joseph 
Rons,  Boundbrook.  "  I  make  that  part  which 
is  usually  denominated  the  cylinder  in  thrash-? 
i  ng  machines,  smaller  in  the  middle  than  at  the 
two  ends,  so  that,  instead  of  being  a  cylinder, 
it  is,  in  fact,  formed  by  the  union  of  two 
truncated  cones,  at  their  smaller  ends.  The 
difference  of  diameter  between  the  middle 
and  ends  may  be  about  1  inch  j  I  prefer  not 
to  make  the  difference  greater,  as  I  can  then 
use  a  concave,  which  is  straight  longitudi- 
nally, whilst,  if  the  cylindrical  part  were  made 
much  smaller  in  the  middle,  it  would  be  ne- 
cessary to  make  the  concave  conform  thereto, 
by  giving  it  a  rise  in  the  centre ;  but  I  usually 
make  the  teeth  driven  into  the  cylinder  to 
vary  in  length,  so  that  their  outer  ends  will, 
in  revolving,  pass  each  at  the  same  distance 
from  the  concave. 

"  I  drive  teeth  into  the  cylindrical  body, 
which  teeth  project  from  an  inch  to  an  inch 
and  a  half,  and  also  drive  similar  teeth  into 
the  concave  j  these  teeth  may  be  of  square 
three-eighths  iron.  J  do  not  drive  them 
straight,  but  incline  them  in  both,  in  such  a 
way  as  shall  tend  to  prevent  their  breaking 
the  straw,  their  slope  separating  them  readily 
therefrom. 

"  I  usually  cover  the  cylinder  and  concave 
with  sheet  iron,  as  this  tends  to  render  them 
the  more  durable. 

"In  the  frame  of  my  shelling  machine, 
this  cylinder  and  concave  may  be  substituted 
for  the  shelling  apparatus,  se  that  the  one  or 
the  other  may  be  used  at  pleasure ;  or  I  place 
this  cylinder  and  concave  in  a  suitable  frame, 
without  reference  to  the  shelling-maebine ; 
in  either  case,  a  proper  feeding  table,  or  any 
other  well-known  contrivance  for  that  pur- 
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pose,  may  be  used.  The  only  thing  which  I 
riaim  as  new,  is  the  form  given  to  what  is 
_tl*y  denominated  the  cylinder,  by  making 
U smaller  at  the  centre  than  at  the  ends,  as 
herein  described ;  the  effect  of  which,  it  has 
been  experimentally  proved,  is  to  prevent 
that  annoyance  from  the  current  of  wind  and 
dart,  produced  in  other  machines  for  thrash- 
ing grain. 

a  Although  I  have  spoken  of  the  revolving 
body  as  formed  by  the  union  of  two  truncated 
cones,  the  effect  will  be  similar  if,  instead  of 
ssing  the  double  cone,  as  described,  the 
cylinder  be  made  concave,  in  a  regular  curve, 
reducing  its  diameter  in  the  middle,  so  that 
it  shall  be  an  inch,  or  upwards,  less  there 
than  at  the  two  ends.— Joseph  Ross." 

Machine  for  cleaning  Clover  and 
other  Seeds,  Joseph  Ross,  Boundbrook. 
-u  I  construct  a  frame  to  sustain  a  hori- 
zontal cylinder,  and  other  parts  of  the  appa- 
ratus, to  be  presently  described.    The  cy- 
linder may  vary  in  length  and  diameter, 
according  to  the  power  by  which  it  is  to  be 
driven.  The  cylinder  is  to  be  set  with  teeth 
of  two  kinds ;  one  set  of  teeth  may  be  from 
one-fourth  to  half  an  inch  in  length.  These 
form  circles  round  the  cylinder,  the  circles 
being  an  inch,  more  or  leas,  apart.  Be- 
tween these,  rows  of  long  teeth,  wires,  or 
sprigs,  are  driven,  which  could  not  stand 
oot  more  than  one-sixteenth  of  an  inch, 
their  office  being  to  rub  the  seed  from  the 
busk ;  a  similar  effect  may  be  produced  by 
covering  the  cylinder  with  punched  sheet 
iron,  or  in  other  well-known  ways. 

u  I  usa  a  concave  which  surrounds  the  cy- 
linder for  about  three-quarters  of  its  circum- 
ference. The  part  directly  under  the  cylin- 
der, extending  about  one-quarter  of  its  cir- 
cumference, may  be  of  punched  sheet-iron,  or 
of  wove  wire,  with  meshes  of  such  size  as  will 
allow  the  seed,  but  not  the  chaff,  to  pass 
through.  The  remaining  part  of  the  con- 
cave, extending  up  to  the  apex  of  the  cylin- 
ders, may  be  left  smooth.  The  distance  be- 
tween the  cylinder  and  the  concave  must  be 
sufficient  for  the  passage  of  the  larger  teeth. 

"  The  seed  to  be  hulled  is  put  into  a  hop- 
per above  the  cylinder,  the  opening  through 
the  bottom  thereof  extending  the  whole 
length  of  thecylinder.  In  front  of  the  cylin- 
der I  employ  rubbers,  which  are  made  by 
taking  wide  strips  of  sole  leather,  the  length 
of  the  cylinder,  there  being  three,  four,  or 
aore,  such  strips ;  these  I  confine  between 
pieces  of  thin  board,  one  piece  being  placed 
between  each  strip.  The  edge  of  the  leather, 
•bere  it  touches  the  cylinder,  projects  beyond 
(be  thin  boards,  so  as  to  give  it  the  necessary 
pity;  each  piece  of  leather  is  so  notched  as 
to  allow  the  longer  teeth  to  pass.  The  lea- 
ther rubber,  thus  formed,  slides  in  against 
the  cylinder,  and  is,  therefore,  capable  of  be- 


ing adjusted  so  as  to  press  against  it  with 
greater  or  less  force. 

"  When  the  seed  has  passed  the  leather 
rubbers,  the  greater  part  of  it  falls  through  an 
opening  on  to  the  floor,  whilst  the  chaff  and 
the  remaining  seed  are,  by  the  action  of  the 
longer  teeth,  carried  immediately  over  the 
perforated  iron,  or  the  meshes  of  wire-work, 
of  which  the  lower  part  of  the  concave  is 
formed. 

"  At  the  point  where  the  smooth  part  of 
the  concave  commences,  an  opening  may  be 
made  by  lowering  the  bottom  part  of  the  con- 
cave, which  is  hinged  in  front  for  that  pur- 
pose. Stones,  or  other  hard  substances,  may 
be  thus  readily  removed.  A  strip  of  leather 
is  fixed  along  the  edge  of  this  opening,  which 
extends  to  the  cylinder,  serving  to  check  the 
too  free  passage  of  the  seed  round  with  the 
chaff,  whilst,  by  its  elasticity,  it  will  allow  the 
long  teeth  to  carry  the  chaff  beyond  it.  The 
back  edge  of  the  hopper  has  also  a  similar 
piece  of  teether  upon  it,  which  extends  to  the 
cylinder,  and  arrests  the  chaff,  causing  it  to 
be  blown  out  through  an  opening  imme- 
diately behind  the  hopper,  whilst  that  whieh 
contains  seed  will,  from  its  greater  weight,  be 
retained,  and  pass  the  leather,  to  be  again 
rubbed. 

"  What  I  claim  as  new  in  the  foregoing 
machine  is  the  combination  of  long  and  short 
teeth  in  the  cylinder,  operatinr  in  the  man- 
ner, and  for  the  purposes,  set  forth.  I  also 
claim  the  leather  rubber,  constructed  and 
acting  in  the  manner  described;  not  intend- 
ing, by  these  claims,  to  limit  myself  to  the 
precise  arrangement  set  forth,  but  to  vary 
the  same  in  any  way,  whilst  I  produce  the 
same  effects  by  machinery  operating  sub- 
stantially upon  the  same  principle.— -Joseph 
Ross." 

Improved  Plough,  Nathan  Robinson, 
New  York. — "  The  body  of  the  plough  is  best 
made  of  cast-iron,  as  such  instruments  are 
now  usually  made,  but  the  improvements 
which  I  have  made  are  independent  of  the 
material,  consisting  of  such  alterations  in  its 
form  and  relative  dimensions  as  are  calcu- 
lated to  obviate  the  objections  most  commonly 
made  to  the  ploughs  now  in  use,  namely, 
their  running  hard,  and  their  liability  to  be- 
come choked  with  dirt.  The  principal  alter- 
ations I  have  made  in  the  plough,  to  effect 
these  objects  are  by  giving  greater  length  to 
the  body  of  it,  and  less  curvature  to  the 
mould-fcoird,  than  have  usually  been  given. 
In  describing  these  improvement,6,  I  shall  set 
down  certain  precise  measurements  and  pro- 
portions; but  it  is  to  be  distinctly  under- 
stood that  I  do  not  intend  thereby  to  limit 
mytelf  in  these  particulars,  but  nuMy  to  ex* 
emplify  the  principle  upon  which  I  proceed, 
and  to  give  information  to  those  who  might 
otherwise  be  at  some  loss  in  carrying  my  plan 
into  operation. 
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"  From  the  point,  or  nose,  of  my  plough, 
to  the  junction  of  the  shank  and  mould- 
board,  it  is  formed  to  a  radius  of  about  72 
inches,  keeping  the  same  curvature,  or  nearly 
the  same,  through  to  the  hinder  part  of  the 
mould-board,  this  being  about  the  medium 
convexity  which  the  under  side  of  the  furrow 
slice  naturally  takes  in  being  raised  and 
turned  over.  From  the  commencement  of 
the  circle  at  the  point,  or  nose,  I  sweep  up 
till  I  hare  raised  the  share  of  my  plough 
about  10  inches  from  the  bottom  of  the  land 
side,  this  being  the  seat,  or  junction,  of  the 
stem  to  the  mould-board ;  presenting  a  thin, 
flat  wedge,  and  a  nearly  straight  ascending 
plane,  of  about  20  inches  to  the  earth.  At 
this  point  the  furrow  slice  lies  on  an  angle  of 
31°  from  the  surface  of  the  earth  from  which 
it  is  raised.  From  the  junction  of  the  shank 
to  the  mould-board,  I  run  back  on  a  straight 
'line  about  28  inches,  and  on  an  angle  of 
about  40°  with  the  land  side,  waking  my 
'plough  about  21  inches  wide  at  the  hind  part. 
JMy  share  I  proportion  in  length  to  the  other 
parts  of  my  plough  ;  commencing  about  2 
inches  above  the  point,  I  draw  a  line  back  on 
about  the  same  angle  with  the  land  side  that 
the  upper  edge  of  the  mould-board  has,  till  1 
have  obtained  a  sufficient  width  from  the  land 
side,  which  is  about  12  inches.  The  long 
edge,  which  is  thus  presented  to  the  furrow 
slice,  separates  it  readily  and  evenly  from  the 
solid  earth.  At  the  termination  of  my  share, 
which  is  about  16  inches  from  the  starting- 
place,  at  the  point,  I  turn  an  angle  in  the 
lower  part  of  my  mould- board,  in  the  usual 
manner;  but  I  carry  the  bottom  edge  of  the 
mould-board  back  even  with  the  bottom  edge 
of  the  land  side,  leaving  the  heel  thereof  as 
many  inches  from  the  land  side  as  the  share  is 
at  the  widest  point;  these  three  points  then 
stand  at  right  angles  with  each  other.  The 
bottom  of  my  plough  being  about  30  inches 


long,  I  make  the  hind  end  of  my  mould- 
board  to  slope  back  sufficiently  to  give  to  my 
plough  a  length  of  about  47  inches  from  the 
point,  or  nose,  to  the  extreme  point  of  the 
mould-board. 

"  1  will  now  give  some  further  particulars 
respecting  the  relative  dimensions  of  my 
plough,  taken  from  one  which  I  have  made, 
and  the  operation  of  which  I  have  tested  by 
satisfactory  experiments.  Share  on  an  angle 
of  31°  with  the  bottom  of  the  land  side;  the 
upper  edge  of  the  mould-board  is  at  an  angle 
with  the  land  side  flat-wise,  40°  ;  the  edge  of 
the  share  with  the  land  side,  32° ;  length  of 
the  plough  on  the  bottom  of  the  shank  to  the 
point  of  the  mould-board,  30  inches;  the 
edge  of  the  share,  17  inches ;  from  the  termi- 
nation of  the  share  to  the  heel  of  the  mould- 
board,  13  inches;  cutting  width  at  the  point 
of  the  share,  11$  inches;  parting  off  width 
on  the  bottom,  \l\  inches;  circle  of  the 
shin,  72  inches  radius;  circle  of  the  con- 
cavity of  the  mould- board,  nearly  the  same; 
from  the  nose  to  the  extreme  point  of  the 
mould-board,  46  inches;  width  of  the  mould- 
board,  13  inches;  overjet,  7$  inches. 

"  It  will  be  manifest  to  any  person  that 
these  measurements  may  be  departed  from,  to 
a  certain t  extent,  without  thereby  essentially 
altering  the  character  of  my  plough ;  and  it 
will  also  be  evident  to  those  who  are  ac- 
quainted with  the  construction  of  ploughs  in 
general,  that  the  form  which  I  have  given  to 
mine,  by  proportioning  the  different  parts  to 
each  other,  is  such  as  impresses  upon  it  a 
character  by  which  it  will  be  readily  distin- 
guished from  others.  What  I  claim,  there- 
fore, as  my  invention,  is  a  plough  formed 
upon  the  principles,  or  in  the  manner,  herein 
set  forth,  by  which  it  is  made  to  run 
easily  and  cleanly  than  those  now  in 
Natm  an  Robin  son." 
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Sir, — Next  in  importance  (o  the  se- 
curity of  a  ship's  windlass,  which  is  now 


so  completely  effected  by  the  patent  pall 
and  riding  chock,  of  which  you  have 
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given  place  to  a  description  in  your  last 
magazine  (page  41),  are  improvement* 
by  which  a  greater  power  can  be  given 
to  its  action,  than  by  the  common  appli- 
cation of  the  handspike.  For,  however 
well  adapted  it  may  be,  when  the  resist- 
ance to  be  overcome  is  much  less  than 
the  power  which  can  be  so  applied,  it 
is  a  fact,  well  known  to  seafaring  men, 
that  there  are  times  when  the  utmost 
exertions  of  the  whole  ship's  company, 
by  such  means,  are  unequal  to  purchas- 
ing the  anchor.  And  it  still  more  fre- 
quently happens,  that  by  their  long 
repeated  efforts,  they  are  unable  to 
advance  the  pall  cylinder  even  one 
tooth  in  its  revolution,  that  is,  to  bring 
in  about  two  inches  of  the  cable,  until 
aided  by  some  lucky  wave  or  changed 
position  of  the  vessel :  consequently, 
in  such  cases,  much  time  and  strength 
are  expended  before  a  vessel  can  be  got 
under  way,  merely  for  want  of  additional 
power.  This  has  led  to  various  me- 
chanical contrivances,  most  of  which 
have  been  modifications  of  the  cog- 
wheel and  pinion,  but  which  have  seve- 
rally proved  defective  and  unlit  for  the 
causualties  to  which  they  are  exposed 
on  ship  board,  particularly  from  the 
changes  which  take  place  in  the  distances 
of  the  centres,  by  the  straining  of  the 
windlass,  bits,  or  timbers,  whereon  they 
may  be  fixed.  Complicated  machinery, 
however  powerful,  is  decidedly  objec- 
tionable. Indeed,  any  apparatus  to  be 
applied  to  a  ship's  windlass  should  be 
simple  in  its  construction,  direct  in  its 
action,  compact,  strong,  and  not  liable 
to  be  deranged,  and  withal,  not  too  ex- 
pensive. That  Young's  patent  purchase, 
of  which  I  herewith  send  you  a  descrip- 
tion, combines  these  properties,  will  be 
readily  admitted  by  those  of  your  read- 
ers who  are  particularly  acquainted 
with  the  working  of  a  ship  s  windlass,  as 
it  is  also  by  those  who  have  adopted  it 
in  its  present  complete  state. 

Fig.  1,  is  a  back  elevation  of  a  ship's 
windlass  and  bits,  fitted  with  Sowerby's 
patent  pall  and  riding-chock  in  the  mid- 
dle, and  Young's  patent  purchase  at  each 
end  within  the  garrick  bits. 

Fig.  2,  shows  a  section  of  the  wind- 
lass body,  and  an  end  view  of  the  pur- 
chase and  starboard  garrick  bits. 

The  patent  purchase  consists  of  a 
strong  cast-iron  wheel,  firmly  wedged 
upon  the  body,  with  semi-elliptic  cavities 


in  its  surface,  adapted  to  hold  the  sides 
of  the  link  of  a  chain  which  embraces  it, 
and  a  pinion  with  similar  cavities  in  its 
surface.   The  pinion  is  keyed  upon  an 
iron  axle,  working  in  a  carriage  placed 
on  the  deck,  aud  bolted  down  to  a  beam 
abaft  the  windlass.    Ratchets  are  also 
keyed  upon  each  end  of  the  axle,  and 
worked  by  a  palling  box,  from  which  a 
socket  arm  is  continued  for  receiving 
the  handspike.   The  two  ends  of  the 
chain  are  connected  by  a  shackle  made 
on  the  segment  of  a  link,  so  that  it  also 
fits  the  cavities  in  the  wheel  and  pinion. 
The  chain  may  be  tightened  or  slackened 
by  means  of  adjusting  wedges,  which 
are  fitted  on  the  carriage.   The  draw- 
ings represent  the  handspikes  in  their 
places,  which,  on  being  depressed,  bring 
the  pinion  round,  and  with  it  the  wind- 
lass body,  with  a  power  proportioned  to 
the  size  of  the  wheel  to  that  of  the 
pinion.    The  usual  proportions  adopted 
are  about  four  to  one ;  consequently, 
one  man  using  the  purchase,  is  nearly 
equal  to  four  men  applied  to  the  wind- 
lass in  the  usual  way.    Hence,  with  it, 
a  small  number  of  hands  may  get  the  A 
anchor,  when  the  whole  ship's  company 
would  be  unable  to  do  so  without  it. 
In  addition  to  its  great  power,  it  pos- 
sesses other  important  advantages,  a  few 
of  which  I  shall  briefly  enumerate  as 
follows:— It  is  not  liuble  to  be  injured 
by  the  heaving  or  pitching  of  the  vessel 
in  a  heavy  sea  ;  the  endless  chain  which 
embraces  the  two  wheels  fixed  upon  the 
windlass  body  and  axle  not  being  tight, 
but  passing  easily  and  loosely  round 
them,  added  to  the  peculiar  form  of  the 
wheels,  renders  tliem  incapable  of  being 
thereby  deranged  or  broken.   The  men 
can  with  the  same  handspike,  at  plea- 
sure, use  the  common  windlass,  or  take 
advantage  of  the  patent  purchase,  their 
faces  being  always  towards  the  ship's 
bow.   The  handspikes  not  requiring  to 
be  taken  out  (as  they  fleet  themselves  by 
the  ratchets),  no  time  is  lost  in  re-in- 
serting them,  as  with  the  common  wind- 
lass alone.    Should  the  cable  ride,  or  a 
handspike  foul,  it  allows  the  windlass 
to  be  turned  backward.    It  is  a  con- 
siderable security  to  the  windlass  necks, 
as  its  pull  is  in  an  opposite  direction  to 
that  of  the  anchor,  and  when  riding,  it 
answers  as  an  extra  riding-chock.  It 
offers  no  obstruction  to  the  free  use  of 
the  windlass,  having  no  spindle  passing 
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from  bit  to  bit  j  no  wheel  projecting  be* 
yond  the  bits,  and  preventing  the  wea- 
ther-bitting of  the  cable — no  cog  ma- 
chinery to  be  deranged — whenever  the 
windlass  requires  to  be  unshipped,  the 
chain  may  be  taken  off  in  a  few  minutes. 
It  may  be  fitted  to  one  or  both  ends,  or 
to  the  middle,  even  in  a  few  hours,  if 
necessary  *  It  is  admirably  adapted  to 
large  vessels,  as  the  chains  may  be 
carried  to  any  convenient  distance ;  and, 
if  required,  the  speed  of  the  windlass  in* 
ereased,  by  adopting  a  larger  pinion. 
Its  construction  and  action  are  so  sim- 
ple, as  to  render  it  unnecessary  to  en- 
croach further  upon  your  valuable  pages, 
Unless  it  be  to  say,  that  it  is  also  the 
cheapest  purchase  which  has  hitherto 
been  applied  to  a  ship's  windlass 

Yours  respectfully, 

T.  Sowerbv. 

Patent  Wlndlajs  Workf.  near  Shariwell 
Deck  Basio,  London,  Oct.  21,  1835. 

WAXINO  MARBLE. 

Extract  from  the  Evidence  of  Mr.  John  Henning 
upon  the  Comituttee  of  Arts  and  Manufacture*. 

What  means  were  used  to  preserve 
the  frieze  of  the  Athenaeum  and  Hyde 
Park-corner  from  injury  from  the  atmo- 
sphere of  London  ? — It  was  waxed. 

Were  you  the  author  of  that  mode  ? 
—I  do  not  know  if  any  other  person  bad 
done  it,  but  the  first  experiment  I  tuade 
was  on  a  piece  of  polished  marble.  I 
took  wax,  and  made  a  stripe  across  it 
with  a  hair  pencil ;  I  contrived  to  warm 
it  till  the  marble  had  absorbed  the  wax, 
andleftnoneon  thesurface.  Then  I  mix- 
ed wax  with  a  little  turpentine,  and  I 
found  that  it  went  in  further,  but  I  found 
that  the  wax  went  one-sixteenth  of  an 
inch  into  the  marble.  I  put  it  on  the  top 
of  the  house  for  one  winter.  I  found 
In  the  spring  the  polish  was  all  off  the 
marble,  except  where  the  wax  was ;  that 
convinced  me  it  must  be  of  some  use  ; 
and  just  about  the  same  time  I  was 
employed  to  do  a  medallion  of  my  friend, 
Dr.  Adam  Ferguson,  to  be  placed  on  his 
monument.  I  asked  if  the  family  would 
allow  me  to  do  it  with  wax.  It  was  a 
piece  of  very  beautiful  statuary  marble. 
I  did  it  in  this  way,  and  Lord  Burg- 
hersh  having  called  on  me,  and  looking 
at  it,  be  asked  where  I  had  got  such 
marble  i  I  told  his  Lordship  that  I  had 
saturated  it  with  wax,  under  the  im- 


pression  that  it  would  preserve  it  in  the 
open  air.    I  showed  him  the  piece  of 
marble  on  which  1  had  made  the  expe- 
riment— and  it  arose  from  that  circum- 
stance. 

Does  it  give  marble  any  unpleasant 
gloss  or  polish  ? — No  i  it  makes  it  like 
tne  finest  preserved  old  marble  that  ever 
was  seen. 

How  do  you  apply  the  wax  to  the 
marble  ? — We  warm  the  wax  ;  we  have 
the  marble  warm  also  ;  and  1  take  off 
any  thing  that  is  upon  the  stone,  and 
leave  nothing  but  what  is  within  the 
stone. 

You  must  warm  the  whole  bust  or 
statue  ?— Yes ;  and  have  ray  wax  as 
hot  as  I  can  have  it ;  and  take  the  best 
means  to  set  off  the  superfluous  matter. 
1  take  it  off  with  soft  cloth,  or  with  cot. 
ton. 

You  also  dissolve  it  in  turpentine  ? — 
Yes ;  but  it  goes  in  so  far,  the  wax,  by 
itself,  that  It  is  hardly  worth  while :  I 
believe  wax  is  almost'  indestructible  in 
the  open  air. 

If  it  were  a  large  statue,  would  it  an- 
swer to  have  the  turpentine  wax  dissolved 
and  put  on  the  whole  statue  ?— I  would 
begin  at  the  top  of  the  head  of  the  sta- 
tue, and  have  the  wax  as  warm  as  I 
could  have  it,  and  have  heated  irons,  so 
thatIcould,without  touching  the  statue, 
let  it  come  down  to  the  bottom ;  and 
you  must  have  it  clean. 

Is  it  fine  wax?— Yes ;  but  I  suppose 
other  wax  will  do  it  very  well,  for  de- 
fending stone.  The  white  makes  the 
least  change  of  colour. 

What  do  you  consider  the  great  ad- 
vantage of  this  application  of  wax  to 
marble  ?— It  was,  as  I  conceived,  the 
marble  getting  into  the  stone,  froze  and 
destroyed  it. 

You  consider  the  great  advantage  of 
your  discovery  is  the  preservation  of 
the  material  ?—That  was  my  impres- 
sion. I  do  not  know  if  it  deserves  the 
name  of  a  discovery ;  for  any  thing  that 
I  know,  ten  thousand  may  have  thought 
of  and  done  it  before  me. 

Is  any  other  object  attained  by  it  ?— 
Not  that  I  know  of.  It  takes  away  the 
glaring  white  of  the  marble,  and  gives 
a  softened  tone  to  the  whole—- much 
like  the  best  preserved  old  marbles  that 
1  have  seen. 

How  long  does  marble  so  coloured 
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retiin  the  effects  ?— I  think  from  

I  have  seen  of  wax,  it  is  more  inde- 
true ii hie  in  the  open  air,  than  any 
other  material  I  know. 

NOTES  AND  NOTICES. 

Steam  Navigation  between  England  and  America. 
—Tit*  contemplated  establishment  of  a  line  of 
(team-pickets  between  the  ports  of  New  York  and 
Liverpool,  hat  excited  *  good  deal  of  interest  in  the 
former  city.  The  Evening  Star,  alluding  to  this 
tsljeet,  lays :  •«  If  the  project  formed  by  Captain 
Cobb  and  others,  to  build  steam-ships  to  navigate 
between  this  port  ami  Liverpool,  succeed,  and  they 
are  not  apt  to  abandon  a  matured  project,  there 
will  bean  end  to  our  splendid  packet-ships,  so  far 
as  passengers  are  concerned  ;  for  although  it  is  some* 
what  difficult  to  combat  with  water,  without  encoun- 
tering the  difficulties  of  fire,  yet  one  or  two  safe 
pasnjes  will  so  inspire  confidence,  that  the 


ions  and  expedition  of  the  voyage  will  crowd  those 
vessels  with  travellers,  and,  in  time,  going  to  Li- 
verpool will  require  as  little  preparation  as  it  for- 
perif  did  to  go  to  Albany.  They  must,  however, 
be  very  large  ships,  say  from  800  to  1,000  tons  bur* 
den,  and  built  with  every  possible  strength,  with 
powerful  engines,  and  room  for  at  least  twelve  day*' 
fsel.  md  have  first  rate  captains  and  engineers." 

We  beg  leave  to  call  the  a' tent  ion  of  our  agricul- 
tural friends  to  the  following  section  of  the  Act 
passed  in  the  late  session  of  Parliament,  for  regulat- 
ing Weight*  and  Measures  :-Sect.  6.  "And  be  it 
enacted,  that  fiom  and  alter  the  passing  of  this  Act, 
the  measure  called  the  JVinchetter  biuhel,  and  the 
lineal  measure  ca'led  the  Scotch  ell,  and  all  local 
or  customary  measure*,  shall  be  abolished  ;  and 
e-ery  person  who  shall  se'l  by  any  denomination  of 
mcasii re  other  than  one  of  the  imperinl  measures, 
or  sane  multiple,  or  some  aliquot  part  thereof, &c.( 
»ha!l  on  conviction  be  liable  to  a  penalty  not  exceed- 
ing 40t.  for  every  aoch  sale."  It  follows  from  this 
enactment  that  the  coomb,  boll,  double  bushel,  load, 
rtaek,  or  any  other  provincial  term,  is  completely 
done  away  with,  and  it  must  be  observed  fliat  this 
l*»tt  of  t!,e  Act  comes  into  immediate  operation, 
rne  use  of  the  heaped  measure  Is  al»o  abolished, 
sad  all  bargains  made  thereby  are  declared  void,  as 
well  as  a  pent  ty  of  40s.  imposed  on  the  seller. 

Telegraph  between  London  and  Pari*. — The  line 
•»  telegraphic  communication  between  these  two 
ediesis,  we  understand,  in  processor  completion, 
m  the  purpose  of  transmitting  the  prices  of  the 
funds  to  periodical  times  in  the  different  stock- 
markets.  Mr.  Ricardo  and  a  Preach  gentleman 
&re  the  managers  of  the  undertaking.  There  are 
to  be  nine  stations  in  England— the  first  in  St. 
George's  fields,  and  the  last  at  Folkstone  in  Kent; 
*ad  fourteen  stations  from  the  coast  to  Pari«. 
Although  it  is  first  to  be  confined  to  transmitting 
-he  prices  of  the  funds,  it  is  Intended  hereafter  to 
apply  it  to  the  conveyance  of  other  inte  ligence. 
The  news  will  be  conveyed  from  London  to  Paris 
In  an  hour  and  a  half. 

Navigation  of  the  Danube.— -There  seems  every 
reasonable  prospect  of  the  difficulties  which  have 
presented  thamsclvea  In  the  application  to  th* 
Danube  being  speedily  overcome.  There  are  now 
four  steam-vessels  on  that  river;  one  between  the 
CVrdaps  and  Fetlslaw,  a  second  between  Orsova 
•nd  Pesth,  a  third  between  Pesth  and  Vienna, 
a  spare  boat  to  replace  the  others  in  case  of 
widen*. 

Trace*  of  Ancient  Civilltation  among  the  South 
*ta  Jiland*. — Amongst  the  Caroline  Islands,  only 
ijt  weeks'  sail  from  Sydney,  is  Ascencio  (about  11 
Wrfrees  north  latitude),  discovered  very  lately  by 
m  Majesty's  sloop  of  war  Raven.  Mr.  O&g,  'now 
*  resident  of  this  colony,  some  years  back  remained 
"•»«  for  several  months,  and  we  hava  oar  informa- 


tion frnm  a  friend,  who  conversed  frequently  with 
Mr.  Ong  on  the  subject.  On  the  above-named 
island  of  Ascencio,  the  language  of  the  inhabitants 
is  more  harmonious  than  in  the  other  islands  of  the 
South  Seas,  a  great  many  words  ending  with  vowels. 
There  are  at  the  north  east  end  of  the  island,  at  a 
place  called  Tamen,  ruins  of  a  town,  now  only 
accessible  by  boats,  the  waves  reaching  to  the 
steps  of  the  houses.  The  walls  are  overgrown  with 
bread,  cocoa-nut,  and  other  ancient  trees,  and  the 
l  uias  occupy  a  space  of  two  miles  and  a  half.  The 
stones  of  these  edifices  are  laid  bed  and  quoin,  ex- 
hibiting irrefutable  traces  of  art  far  beyond  the 
means  of  the  present  savage  inhabitants.  Some  of 
these  hewn  stones  are  20  feet  in  length,  by  3  to  S 
each  way,  and  no  remains  of  cement  appear.  The 
walls  have  door  and  window  places.  The  ruins  are 
built  of  stone,  which  is  different  from  that  occurring 
in  the  immediate  neighbourhood.  There  is  a  moun- 
tain in  the  Islan  i,  the  r»cks  of  which  arc  covered 
with  figures,  and  there  are  far  great  r  ruins  eight 
miles  in  the  interior.  The  habits  of  these  islanders 
exhibit  traees  of  a  different  social  system;  the 
Women  do  not  woik  exclusively,  as  Is  the  custom  in* 
the  oth'r  islands.  After  the  meals  water  is  carried 
about  hy  servants  fer  washing  hands,  8tc.  A*ked 
about  the  origin  of  these  buildings,  the  ii  habit*  ts 
say,  that  they  were  buiit  by  men  who  are  now  above 
(pointing  to  the  heavens).— Jlobart  Town  Courier* 

The  mighty  chain  of  the  Andes,  and  the  yet  more 
lofty  Hamalaya,  bear  about  the  same  proportion  to 
the  earth  that  a  grain  of  sand  does  to  a  globe  thiee 
feet  in  diameter.— Afr*.  Somerville. 

French  Cart*— After  staying  a  couple  of  days 
at  Rouen,  we  proceeded  by  the  same  mode  of  con- 
veyance to  St.  Germain :  we  went  by  the  upper 
road,  which  is  not  very  interesting.  On  the  »>ay 
we  passed  many  carts  drawn  by  horses,  such  as  I 
have  described.  The  construction  of  these  carts 
stiuck  me  as  being  particularly  well  adapted  to  the 
roads  on  which  they  travel.  The  body  Is  composed 
of  a  frame  of  great  length,  extending  entirely  over 
the  shaft  horse,  and  so  constructed  that,  by  means 
of  a  winch,  the  frame  may  be  moved  backwards 
and  forwards,  so  as  to  be  balanced  on  the  two 
wheels  which  support  it.  These  wheels  ore  large, 
and  stand  perfectly  upright,  with  very  de "p  naves, 
so  that  they  can  preserve  their  perpendicular  with- 
out difficulty;  and  the  Hnch-pin  is  so  placed  as  to 
allow  of  considerable  horizontal  play  on  the  axle, 
which,  on  a  tough  par,  is  a  great  advantage. 
How  much  superior  is  this  to  the  wheels  of  our  tra- 
velling waggons,  the  fellies  of  which,  being  frus- 
trums  of  cones,  a  good  deal  of  power  must  ueces- 
saiily  be  lost  in  keeping  them  in  a  straight  line, 
while  the  grinding  motion  thus  occa-ioned  must  be 
very  injurious  to  the  roads  !  These  oris  are  also 
fitted  wi'h  a  contrivance  for  retarding  the  revolu- 
tion of  the  wheels  on  descending  hills,  by  pressure 
of  the  circumference,  to  serve  instead  of  a  drag.— 
From  Captain  Blakiston't  new  work,  "  Twenty 
i  of  Retirement.'' 


i  of  the  Poor.— Defoe,  the  author  of 
"  Robinson  Crusoe,"  considered  the  itnrrovidence 
of  the  poor  a  principal  cause  of  their  wretchedness. 
"  We  are,"  says  thii  shrewd  nl  server,  "  the  most 
lazy  diligent  nation  in  the  world:  there  is  nothing 
more  frequent  than  for  an  Englishman  to  work  till 
he  has  got  his  pocket  full  of  money,  nndthengo 
and  be  idle,  or  perhaps  drunk,  till  it  is  all  gone.  I 
once  paid  six  or  seven  men  together  on  a  Saturday 
night,  the  least  ten  shillings,  and  some  thirty  shil- 
lings, for  work,  and  have  seen  theto  go  with  it  di- 
rectly  to  the  alehouse,  lie  there  till  Monday,  spend 
it  every  penny,  and  inn  in  debt  to  boot,  and  not 
give  a  farthing  of  it  to  their  families,  though  all  of 
them  had  wives  and  children.  From  hence  comes 
poverty,  parish  charges,  and  beggary."—  ffistory 
of  the  Middk  and  Working  Claues,  Second 
Edition. 
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NEW  PATENTS. 


The  Institute  of  British  Architects  is  respiring 
contribution*  and  communications  of  great  im- 
portance from  scientific  men  both  at  home  and 
abroad.  An  way  is  advertised  lor  upon  the  inte- 
rest ing  subject  of  concrete,  one  of  the  most  useful 
revivals  of  a  mode  of  c  nstruction  used  by  our  lore, 
fathers  that  we  have  had  to  notice  of  late  years. 
The  architects  ot  onr  Gothic  edifices  made  most  ex- 
tensive use  of  concrete  in  many  of  their  edifices, 
which  remviu  even  at  this  period  as  solid  as  ever. 
We  cannot  bnt  anticipate  the  most  favourable  re- 
sults irom  the  exertions  and  labours  of  tin  useful 
scientific  body,  and  call  upon  our  practical  men 
connected  with  building  of  every  grade  to  answer 
the  call  which  has  been  made  upon  their  experience 
by  the  offer  of  a  premium  upon  this  important  point 
in  construction;  for  if  the  Institute rereive  an  essay 
of  adequate  merit,  it  will  doubtless  be  printed  under 
their  sanction,  and  be  highly  useful  to  all  engaged 
in  building  operations. 

The  Railroad  System.— There  are  no  less  than 
23  published  plans  ot  i  ail  roads  now  on  the  tapis, 
including  those  at  present  in  progress.  The  total 
amount  of  capital  proposed  to  be  inves  ed  is 
Uoenty-one  million*,  an  I  if  completed,  they  would 


Communications  received  from  Mr.  Raikes  — 
Lieut.' Wall  — Mr.  Lunt— Viator  —  Mr.  Mundy— 
■Mr.  Matthews. 


LIST  OF  NEW  PATENTS,  GRANTED  BE- 
TWEEN THK2SD  OF  SEPTEMBER,  AND 
43u  OF  OCTOBER,  1833. 

Joel  Spiller,  of  Battersea,  engineer,  for  an  im- 
provement or  improvements  upon  boilers  for  gene- 
rating  steam,  or  heating  water  or  other  fluids,  lor 
useful  purpose:'.  September  24  ;  six  months  to 
specify. 

William  Samuel  Henson,  of  Chard,  Somerset, 
machinist,  for  certain  improvement!!  in  certain  ma- 
chinery usi-d  for  making  bobbin-net  lace,  lor  the 

Curpo»e,  by  which  improvements  of  making  certain 
iuda  of  ornamented  net  or  lace  with  such  ma- 
chinery.  October  1 ;  six  months. 

Edwin  Hoare,  of  Stonehouie,  Gloucester,  clothier, 
for  a  method  of  preventing  the  darkness  oi  colour 
which  Irequent.y  occurs  near  the  lists  as  compared 
with  the  colour  of  the  middle  of  woollen  cloths,  in 
the  process  or  beating  them  in  water  or  by  steam  on 
rollers.   October  1 ;  six  months. 

James  Bullough.  of  B  ackburn,  Lancaster,  me- 
chanic, for  ce  tain  improvements  in  hand-looms 
cud  power-looms.   October  1;  six  months. 

Charles  Pierre  Devaux,  of  Fenchurch-strect, 
London,  merchant,  for  certain  improvements  in 
•melting  iron,  stone,  or  iron  ore;  beisf  a  communi- 
cation Horn  a  foreigner  residing  abroad.  Ooto- 
ber  8;  six  months. 

Apelles  Howard,  of  Stock]. ort,  Chester,  cotton- 
spinner,  and  John  Scattergood,  of  Manchester, 
machine-broker,  for  their  invention  of  improve- 
ments in  looms  for  weaving,  whether  worked  by 
hand  or  other  power.   October  8  ;  six  months. 

Thomas  Jevons.of  Liverpool,  merchant,  for  cer- 
tain improved  machinery  to  be  used  in  manufac- 
turing bar  or  wrought  iron  into  shoes  for  horses, 
and  also  into  shapes  for  other  purposes;  being  a 
communication  from  a  foreigner  residing  abroad. 
October  8;  six  months. 

Robeit  Jupe,  of  New  Bond-street,  Hanover- 
square,  upholsterer,  for  improvements  in  orna- 
mental dessert,  flower,  and  other  stauds. 
her  9;  s,x  months 


John  Bird,  of  Birmingham,  gentleman,  for  an 
improved  method  of  making  and  compounding 
printers'  ink,  paints,  and  other  pigments.  Octo- 
ber 14  ;  six  months. 

Samuel  Draper,  of  Basford,  Nottingham,  for 
improvements  in  producing  plain  or  ornamental 
weaving.   October  15 ;  six  month*. 

David  Mushet,  of  Coleford,  Gloucester,  iron- 
master, for  a  certain  improvement  in  the  art  of 
making  or  manufacturing  bar  iron  or  malleable 
iron.   October  2t ;  «}x  months. 

Samuel  Golt,of  Ltkdga%  hiti,  London, . 
for  certain  improvements  applicable  to 

October  22  ;  six  months. 

Richard  Barber,  of  Leicester,  cotton-winder,  for 
an  improvement  in  reels  for  reeling.  October  22 ; 
six  months. 

Satnuel  Slocum,  of  New-road,  St.  Pancras,  en- 
gineer, for  improvements  in  machinery  for  making 
pins.   October  22 ;  six  months. 

John  Dyer,  of  Mark-lane,  London,  merchant,  for 
improvements  in  the  materials  used  for  fining  or 
clarifying  liquids ;  being  a  communication  from  a 
foreigner  residing  abroad.  October  22;  six  months 

William  Patterson,  of  Dublin,  gentleman,  for  aa 
improvement  in  Converting  hides  and  skins  into 
leather  by  the  application  of  matter  obtained  from 
a  material  not  hitherto  used  for 
October  22;  six  mouths. 

George  Baxter,  of  Charterhouse-square,  en- 
graver, for  improvements  in  producing  coloured 
steel-plate,  copper-plate,  and  other  impressions. 


James  Walton,  of  Sowerby-brldge,  Halifax, 
York,  frizer,  for  certain  improvement*  for  dress- 
ing, finishing,  and  setting  the  face  o-i  woollen  or 
other  cloths  requiring  such  process.  October  23 ; 
six  months. 

John  Baring,  of  Bishopsirate-street,  London, 
Esq  ,  for  an  invention  of  a  machine  for  combing  -r 
br  .shin*  wo  I,  flax,  and  other  fftfpua  materials, 
into  teeth  set  in  a  cylinder,  or  otherwise,  for  tb# 
purpose  of  separating  the  longer  from  the  shorter 
fibre;  being  a  communication  from  a  for 
residing  abroad.   October  23;  six  months. 


John  William  Frnser,  of  Ludgate-hitl,  London, 
artist,  for  improvements  in  raising  weights  or  sub- 
stances from  below  to  the  surface  of  the  water. 
October  13;  six  i 


The  Supplement  to  the  last  volume,  containing 
title,  index,  &c.  and  portrait  of  Charles 
E<q„  C.E.,  is  just  published,  price  M. 
volume  complete,  in  boards,  price  Sf.  fid. 

Errata  in  Mr.  Steer's  Opinion,  3d  paragraph, 
Hire  4,  dele  "and."  In  next  page  (63;,  line  3.  for 
•<  came"  read  "come;"  SHd  line  13, for  "on "read 
«'  in." 

03^  Patents  taken  out  with  economy  and  de» 
spatch  ;  Specifications  prepared  or  revised;  Ca- 
veats entered ;  and  generally  every  Branch  of 
Patent  Business  promptly  transacted.  Dr#H 
of  Machinery  also  executed  by  skilful  assit 
on  the  shortest  notice. 


LONDON':  Published  by  J.  CUNNINGHAM,  at 
the  Mechanics'  Magazine  Office,  No.  6,  Peterbo- 
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Ageni  for  the  American  Edition,  Mr.  O.  Uicr 
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ON    RAILWAY    PLATFORMS.      BY  JOSEPH 
JOPLING,  ESO.,  ARCHITECT. 

Sir, — Supposing  the  weight  of  the  stone 
blocks,  at  the  distance  they  are  apart 
near  Chalk  Farm,  to  be  sufficient  for 
steadying  the  rails  for  such  loads,  and  at 
such  velocities  as  it  is  intended  should 
pass  along  that  railway,  I  have  been  con- 
sidering whether  it  is  possible  to  distri- 
bute the  same  weight  in  any  other  way 
mors  advantageously,  and  what  descrip- 
tion of  material  is  best  calculated  for  that 
purpose. 

1  have  formed  several  plans,  but  ven- 
ture first  to  subrat  to  the  consideration 
of  engineers  a  slate-platform,  with  rails 
screwed  directly  thereto,  that  is,  without 
chairs. 

1  take  it  for  granted  that  the  less  the 
distance  is  between  the  top  of  a  rail  and 
the  foundation  or  bed  on  which  the  stone 
is  laid  to  which  it  is  to  be  affixed,  the 
better,  so  that  the  rail  be  of  sufficient 
strength  and  the  stone  be  of  sufficient 
thickness  to  hold  firmly  the  fastenings 
for  the  rail. 

Also,  tbat  the  nearer  the  points  for 
supporting  a  rail  are  to  each  other,  the 
less  the  vibration  will  be. 

Again,  tbat  if  any  rail  be  supported 
throughout  its  length,  the  vertical  vibra- 
tion of  it  will  be  the  least  possible. 

And  further,  that  the  nearer  the  points 
for  fixing  a  rail  to  its  stone  support  are  to 
each  other,  the  less  strain  there  will  be 
upon  each. 

The  difference  between  the  method 
adopted  for  the  London  and  Birmingham 
Railway  and  the  one  now  submitted  to 
your  readers,  will  appear  obvious  by  the 
accompanying  figures  and  the  following 
description.  • 

Fig.  1  is  an  isometrical  representation 
of  the  stone  blocks  as  they  are  placed  for 
the  chairs  to  support  the  rails,  near  Chalk 
Farm.    The,  distance  between  the  centres 
of  the  blocks  under  each  rail  is  5  feet; 
and  the  distance  from  the  centre  of  one 
block  to  the  centre  of  the  next  under  the 
same  rail  is  3  feet.    The  top  and  bed  of 
each  block  is  2  feet  square,  and  the  depth 
12  inches.    Therefore,  each  block  con- 
tains 4  cuhical  feet,  and  each  has  a  bed  of 
4  superficial  feet;  and,  consequently, 
there  are  8  cubical  feet  of  stone,  having 
in  every  yard  in  the  direction  of  the 
length  of  each  railway  8  superficial  feet 
of  bed.    A  chair  is  fixed  over  the  centre 
of  each  block,  and  the  distance  from  the 


top  of  the  rail  to  the  bottom  or  bed  of  the 
block  is  18  inches.  This  will  appear 
more  evident  by  the  transverse  section, 
fig.  4,  showing  two  of  the  blocks,  and  the 

Sosition  of  the  tops  of  the  rails.  The 
otted  lines  abc,  from  the  top  of  each 
rail  to  the  angle  of  each  block  on  its  bed, 
shows  the  greatest  angle  of  resistance 
they  have  to  lateral  vibration.  If  the 
blocks  were  not  placed  diagonally,  the 
angle  of  resistance  would  be  much  less, 
but  probably  more  correct  It  is,  in- 
deed,  considered  to  be  doubtful  whether 
any  advantage  is  obtained  by  the  diagonal 
position  of  the  blocks. 

Fig.  2  represents  a  platform  of  slate, 
nearly  5  inches  thick,  and  6  feet  6  inches 
wide,  containing  the  same  cubical  quan- 
tity per  yard  as  the  stone  blocks  at  Chalk 
Farm.    Fig.  3  is  a  transverse  section  of 
the  same,  showing  the  top  of  each  rail. 
The  dotted  lines  abc  show  the  angle 
which  the  top  of  each  rail  makes  with  the 
lateral  extremities  of  the  bed  of  the  slate 
platform.   The  angles  abc,  in  fig.  3,  are 
much  greater  than  the  angles  abct  fig.  4  ; 
besides,  the  latter  is  considerably  too 
much.  Therefore,  the  platform,  it  is  con- 
sidered, would  hold  the  rails  much  steadier 
than  the  blocks  at  Chalk  Farm  j  the 
weight  per  yard  of  each  being  the  same, 
and  both  being  bedded  in  the  same  way. 

Fig.  5  is  the  section  of  a  rail  proposed 
to  be  affixed  directly  to  the  slate  platform, 
by  means  of  bolls  and  copper  or  brass 
nuts  introduced  into  the  slate.  If  there 
are  eight  of  these  bolts  in  each  yard,  the 
points  of  fastening  to  the  platform  would 
be  four  times  as  many  as  those  to  the 
stone  blocks,  and  the  strain  upon  each, 

Fig.  5. 
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Fig.  6. 


therefore,  if  the  rail  was  uot  bedded, 
would  only  be  Jth  ;  but  as  the  rail  is  pro- 
posed to  be  bedded  throughout  on  felt, 
and  a  leather  collar  under  the  head  of 
each  bolt,  any  jar  or  vibration  the  rail 
might  have,  it  is  considered,  would 
scarcely  be  perceptible.  The  inner  side* 
of  the  rail,  and  the  face  of  the  slate  under 
it,  to  be  made  quite  fair.  At  each  end  of 
each  piece  of  rail  is  to  be  a  mortice,  the 
vertical  section  of  which  is  shown  by  the 
lines  abed  on  this  figure. 

Fig.  6  shows  the  plan  of  this  rail 
where  two  lengths  meet,  with  the  mortice 
in  each,  and  the  wedge  which  keeps  them 


fair,  which,  as  well  as  the  elliptical  holes 
for  the  bolts,  allows  for  expansion  and 
contraction.  Two  bolt-heads  are  also 
shown. 

This  possibly  may  be  sufficient  for  the 
present  to  draw  attention  to  this  subject ; 
and  I  think  I  shall  be  able  to  show,  that 
slate  material  is  applicable  for  this  pur- 

{)Ose,  and  may  be  advantageously  used 
or  railways  where  there  is  great  t 
and  where  great  speed  is  required. 
.  I  am,  Sir, 

Your  obedient  servant, 

Joseph  Joplinq. 
Oet.  is, 


ON  THE  PROBABLE  CONNEXION   BETWEEN   ELECTRICITY  AND  VEGETATION. 


Sir, — The  very  handsome  mention 
which  is  made  of  a  manuscript  of  mine 
upon  the  subject  of  the  connexion  be- 
tween electricity  and  vegetation,  by  Mr. 
Weekes,  in  the  last  volume  of  your 
periodical,  p.  394,  and  the  great  obliga- 
tions I  am  under  to  that  gentleman  for 
bis  very  able  and  generous  co-operation 
in  pursuing  the  inquiry,  encourage  me 
in  offering  some  particulars  of  our  joint 
observations  to  the  notice  of  your  readers, 
in  that  manuscript  I  have  endeavoured 
to  bring  together  lights  from  various 
sources  of  information  bearing  upon  the 
general  subject,  and  combining  to  show 
the  agency  of  electricity  through  the 
several  stages  of  vegetation.  1  am  sen- 
sible, however,  that  this  very  extensive 
subject  requires  much  further  investiga- 
tion, while  the  mention  of  such  facts  as 
have  fallen  under  my  notice  and  that  of 
Mr.  W.,  in  his  kind  exertions  to  forward 
my  views,  may  be  of  use  in  drawing 
forth  the  remarks  of  some  of  your  other 
correspondents. 

Having  learnt  from  the  statements  of 
the  late  Mr.  Cavallo,  and  the  more  re- 


cent observations  of  Mr.  Sturgeon,  that 
our  atmosphere  is  in  a  constant  state  of 
positive  electricity  with  respect  to  the 
earth,  and  reflecting  on  its  suitability  to 
exert  a  continual  action  upon  bodies  so 
organized  as  those  of  plants,  I  was  led 
to  try  the  conducting  agency  of  the 
pointed  extremities  of  leaves ;  when  it 
immediately  appeared  from  every  mode 
of  trial  that  they  are  the  most  potent  of 
conductors,  not  excepting  the  most 
acute  metallic  points.  My  proofs  con- 
sisted simply  in  presenting  them  to  the 
prime  conductor  of  an  electrical  ma- 
chine, or  in  passing  the  contents  of  a 
charged  jar  through  them,  when  it  ap- 
peared that  the  light  entering  or  issuing 
from  them  was  much  more  brilliant; 
that  it  would  be  seen  upon  the  vegetable 
point  to  the  exclusion  of  any  light  upon 
the  metallic  point  when  held  equidistant, 
and  that  the  former  would  continue  to 
be  illuminated  at  a  much  greater  dis- 
tance from  the  prime-conductor  than 
the  latter.  The  effects  produced  upon 
the  electrometer  affixed  to  the  prime- 
conductor  by  the  vegetable  point,  also 
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much  exceeded  those  produced  by  that 
of  metal.  When  the  human  body  was 
made  a  part  of  the  circuit  in  discharg- 
ing a  jar  through  a  vegetable  point,  the 
shock  was  barely  perceptible,  although 
the  discharge  was  so  complete  as  to  leave 
hardly  any  residuum,  whereas,  a  similar 
charge  passed  through  a  metallic  point 
caused  a  very  sensible  shock. 

Mr.  Weekes  on  being  ma  le  acquainted 
with  several  of  the  above  facts,  very 
obligingly  entered  on  a  course  of  ex- 
periments in  illustration  of  the  principle, 
hy  which  he  has  shown  with  scientific 
exactness  the  superiority  of  vegetable 
points  to  those  of  metal,  both  in  artificial 
electricity  and  in  their  application  to  the 
electricity  of  the  atmosphere.  .As  he 
has  generously  consigned  to  me  the  task 
of  making  known  his  experiments,  1 
have  great  pleasure  in  doing  so  through 
the  medium  of  your  valuable  Magaziue, 
in  his  own  words.  After  some  apology 
for  a  previous  delay,  he  writes  me  as 
follows: — "However,  I  find  I  have  by 
no  means  had  too  much  time  for  a  fair 
and  impartial  examination  of  the  sub- 
ject, the  interest  of  which  to  me  h  is 
been  such  as  to  excite  experiment  far 
beyond  my  intentions  at  the  outset.  The 
final  reoult  in  my  mind  is  an  entire  con- 
viction that  your  opinions  are  well 
founded,  and  have  stood  the  test  of  the 
severest  trials  to  which  they  could  be 
subjected.  The  vast  superiority  of  ve- 
getable over  metallic  points  in  the  draw- 
ing off  and  accumulating  electric  matter, 
is,  I  conceive,  a  subject  of  great  interest 
and  importance.  A  coated  jar  having 
46  inches  of  metallic  surface,  was  re- 
peatedly discharged  by  the  activity  of  a 
vegetable  point  in  4  min.Gsec,  while 
the  same  jar  charged  to  the  same  degree 
required  11  min.  18  sec.  to  free  it  from 
its  electric  contents  by  means  of  a  me- 
tallic point— the  points  in  both  cases 
being  equidistant.  1  find,  also,  that 
Bennet's  gold-leaf  electroscope  is  power- 
fully affected  by  a  charged  jar  at  the 
distance  of  nearly  7  feet,  when  the  brass 
cap  of  the  instrument  is  furnished  with 
a  branch  of  the  shrub  called  Butcher's 
Broom,  and  which  I  have  found  of  great 
use  in  my  experiments.  The  same  de- 
licate i;i8trument,  when  mounted  with 
pointed  metallic  wires,  is  not  percepti- 
bly affected  until  the  charged  jar  ap- 
proaches to  within  2  feet  of  the  cap." 

In  order  to  try  the  electric  action  of 


vegetable  points  immediately  upon  the 
atmosphere,  Mr.  Weekes  placed  "  a 
large  street-lamp  in  an  inverted  position, 
mounted  with  a  brass  cap,  through  which 
passed  a  stout  wire  with  a  bra3S  knob" 
at  its  nether  extremity.  "  and  a  pair  of 
small  pith  balls  attached"  by  threads  14  to 
the  wire  above  the  knob."  Within  the 
glass  was  placed  "  a  portable  stand  with 
two  metallic  discs,  one  on  each  side  of 
the  wire,  and  rising  to  a  level  with  the 
pith  bulls "  To  the  summit  of  the 
wire  he  attached  "a  small  branch  of  the 
butcher's  broom."  "  This  apparatus"  he 
proceeds,  44 1  have  many  weeks  past  had 
in  almost  daily  use,  nor  can  I  express 
the  pleasure  it  has  afforded  to  myself 
and  friends  by  it*  frequent  ihdicttions 
of  atmospheric  electricity;  for  armed 
with  vegetable  detectorst  it  has  shown 
symptoms  of  electricity  by  the  passing 
of  clouds  at  a  great  altitude,  and  under 
various  other  circu  nstances,  in  which 
electrometers  with  metallic  points  placed 
by  its  side  gave  no  indication  whatever. 
This  appears  to  me  so  decided  a  proof  of 
the  superiority  of  vegetable  conductors, 
that  it  admits  of  no  contradiction.'' 

The  letter  in  whicli  these  accurate  and 
decisive  experiments  are  related,  is  dated 
the  8ih  of  May  1828 ;  and  as  they  were 
recently  made,  they  admirably  illustrate 
the  electrical  state  of  plants  and  their 
action  an  the  atmosphere  in  the  spring 
season.  This  is  no  doubt  the  season  of 
their  greatest  electric  as  well  a*  vegeta- 
tive activity,  agreeably  to  which,  in  my 
first  experiments  made  in  the  month  of 
June,  a  blade  of  grass  and  a  metallic 
point  being  mutually  presented  to  the 
prime-conductor,  the  first  continued  to 
he  illuminated  till  it  had  reached  at  least 
four  times  the  d.s'ance,  at  which  the 
latter  ceased  to  exhibit  any  light,  that 
is,  at  the  distance  of  about  14  feet  from 
the  electrified  body ;  whereas,  in  a  simi- 
lar experiment  made  in  October,  the 
grass-point  affected  the  ball  of  the  elec- 
trometer appended  to  the  prime-con-  . 
ductor  at  a  distance  only  of  19ainche% 
when  a  pointed  metal  of  corresponding 
length,  i.  e  5  inches,  would  affect  it  in 
an  equal  degree  at  the  distance  of  9  -ft 
inches. 

It  cannot  but  be  evident  that  very  im- 
portant consequences  must  flow  from 
such  extraordinary  conducing  energies 
in  plants,  more  particularly  as  mani- 
fested through  the  acute  extremities  of 
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their  leaves,  buds,  and  germs,  in  the 
spring  season.    When  Mr.  Loudon,  in 
his  "  Encyclopedia  of  Gardening,"  sug- 
gests, p.  497,  the  propriety  of  erecting 
metallic  points  from  the  ground  as  the 
means  of  precipitating  dews  and  ruins, 
it  is  evident  that  he  was  not  aware  of  the 
admirable  arrangement  that  is  made  in 
the  structure  of  plants  for  affecting  these 
and  other  objects  essential  to  vegetation, 
much  more  completely,  as  well  as  at 
infinitely  less  expense,  than  eould  be 
accomplished  by  means  of  any  number 
or  adaptation  of  metallic  points.  Mr. 
Weekes  having  represented  me  as  the 
author  of  a  theory  entitled  "  Electro- 
Vegetation,"  and  as  I  cannot  deny  hav- 
ing made  such  an  "attempt"  in  manu- 
script, though  sensible  that  it  is  indeed 
in  its  present  state  too  theoretical  and 
defective  to  meet  the  public  eye,  perhaps, 
however,  I  shall  be  excused  in  occupy- 
ing the  rest  of  this  letter  with  a  brief 
outline  of  its  principle?.    I  conceive, 
then,  that  the  sun  is  the  source,  not 
only  of  light  and  heat,  but  of  electricity ; 
that  electric  and  solar  light  are  identical ; 
or,  rather,  that  light,  heat,  and  elec- 
tricity, are  no  other  than  so  many  eftects 
or  results  from  the  operations  of  one 
common  and  inconceivably  subtle  fluid, 
of  which  the  sun  is  the  source  or  centre. 
That  this  fluid  is  essentially  luminous  and 
repulsive,  appears  evident  from  the  fol- 
lowing easy  experiments  : — take  a  ther- 
mometer separated  from  its  scale,  and 
by  moistening  the  ball  make  it  the  out- 
side conducting  coating,  the  inside  coat- 
ing being  furnished  by  the  ^mercury. 
Apply  sparks  to  the  ball  from  an  elec- 
trified body,  the  upper  part  of  the  tube 
being  kept  dry  and  held  in  the  hand;  in 
these  circumstances  a  stream  of  electric 
light  will  be  seen  to  shoot  up  from  the 
mercury  to  the  top  of  the  tube,  corre- 
sponding with  every  spark  imparted  to 
the  outside  coating; — the  tube  being  a 
perfect  vacuum,  the  fluid  seen  to  rise  ia 
it  must  be  essentially  luminous ;  and, 
from  its  sudden  expulsion  from  the  mer- 
cury, with  every  spark  applied  to  the 
outside  coating,  its  particles  must  pos- 
sess a  strong  mu:ual  repulsion.    It  is 
remarkable,  that  in  this  experiment  no 
•  increased  heat  appears  to  be  genera'ed, 
no  rise  being  seen  in  the  mercury,  winch 
remains  perfectly  stati-uar*  ;  the  re.is»»n 
of  which  1  conceive  is,  that  the  quantity  of 
the  fluid,  to  which  iu  this  case  we  apply 
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the  name  of  caloric  contained  in  the 
mercury,  is  precisely  the  same  before 
and  after  the  application  of  electricity  to 
the  external  coating, — every  spark  im- 
parted to  the  outside  being  attended  with 
precisely  the  same  quantity  ejected  from 
within,  and  as  this  probably  issues  from 
the  glass,  it  produces  no  alteration  in 
the  quantity  of  this  expansive  principle 
contained  in  the  mercury.  Now  if  we 
admit  that  the  property  of  exciting  the 
sensation  of  light  in  the  optic  nerve  by 
direct  rays  issuing  from  luminous  ob- 
jects, and  striking  upon  the  retina,  and 
that  of  a  mutual  repulsion  between  its 
particles,  and  of  attraction  for  those  of 
gravitating  matter,  are  common  to  the 
electric  fluid  and  to  that  which  issues 
from  the  sun,  we  shall,  I  conceive,  go 
far  towards  the  admission  of  their  iden- 
tity ;  and  if  we  allow,  as  a  necessary 
consequence  of  the  mutual  repulsion 
of  its  particles,  and  of  its  attraction  for 
gravitating  matter,  that  it  is  the  cause 
of  the  expansion  or  separation  of  the 
particles  of  the  latter  by  which  bodies 
become  enlarged  and  attenuated  ;  or,  in 
cases  of  much  resistance  between  the 
attractive  and  repulsive  forces,  that  an 
agitation  is  produced  in  bodies  which 
increases  their  temperature,  or  causes  the 
sensation  of  heat  to  our  nervous  system, 
it  will  follow  that  the  tffects  ascribed  to 
caloric  are  only  those  particular  results 
produced  by  one  and  the  same  solar  or 
electric  fluid. 

We  have  seen  from  the  above  experi- 
ment that  the  same  fluid  that  produces 
electricity,  produces  light  and  repulsion; 
*nd  I  need  not  remind  your  readers  that 
the  intensest  heat  and  the  expansion  of 
the  most  solid  and  ponderous  substances 
into  their  fluid  and  even  gaseous  states, 
are  effected  1)y  its  operations,  whether 
accumulated  in  the  natural  artillery  of 
the  heavens — in  the  volcanic  bowels  of 
the  ear ih— or  concentrated  in  the  artifi- 
cial arrangements  of  a  voltaic  battery. 
Perhaps  the  principal  difficulties  attend- 
ing the  hypothesis  of  the  identity  of  the 
electric  and  the  solar  fluid,  arise  from  the 
considerations  that  electric  phenomena 
are  but  seldom  experienced  to  any  great 
extent  in  the  system  of  nature,  and  that 
accumulations  of  caloric  and  accumula- 
tions of  electric  matter  are  rarely  at- 
tended with  aim  Ur  phenomena.  In 
answer  to  the  general  objection,  it  may 
be  observed  that,  as  sensible  electrical 
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effects  are  comparatively  seldom  and  to  uncombined  state,  no  electrical  pheno- 

a  very  limited  extent  conducive  to  the  mena  appear. 

harmony  and  useful  operations  of  nature,  The  fluid,  which  in  an  uncombined 
and  if  suffered  to  exceed  certain  limits,  state,  by  means  of  artificial  excitements, 
would  prove  extremely  injurious  and  or  in  the  form  of  lightning,  produces 
destructive;  so  there  are  various  admir-  *  electricity,  emanates,- 1  conceive,  origi- 
able  arrangements  in  the  system'  by  nally  from  the  sun  in  that  state;  and 
which  such  effects  are  obviated,  and  that  its  direct  rays  either  produce  elec- 
accumulations  of  the  fluid,  which  would  trie  or  galvanic  effects;  or,  by  entering 
otherwise  have  caused  much  injury,  arc ,  into  combination  with  air,  water,  or 
converted  into  blessings  of  great  ma?ni-  .  oxygen,  obtained  by  the  decomposition 
tude.   But  in  order  to  a  clear  under--  of  carbonic  acid,  and,  perhaps,  from 
standing  of  the  .  means  by  which  the  the  reave*  "*f  plants,  or  being  absorbed 
injurious  effects  of  electricity  are  ob-  into  the**hbstance  of  our  globe,  are 
viated,  it  is  requisite  to  form  distinct  tieutralized.   The  air  being  an  electric, 
ideas  of  the  nature  and  causes  of  elec-"*  a  portion  of  the  fluid  floats  in  an  uncom- 
trical  phenomena  in  general,  particularly  '  bined  state  upon      which  it  would  do 
as  distinguished  from  those  ascribed  to  in  much  greater  quantities,  more  espe- 
the  matter  of  heat  or  caloric.   To  roe'  ciallv  in  the  higher  regions,  where  there 
it  appears  that  electricity  is  produced  by*  is  little-gravitating  matter  wtyh  which  it 
that  fluid  acting  in  a  free  or  uncombined  -  can  combine,  were  it  not  continually 
state  between  bodies,  which,  when  en-,  imbibed  by  the  sap  and  juices  of  plants, 
tering  into  their  substance  and  forming  Their  solid  framework,'  consisting  of 
a  chemical  union  with  their  particles,  non-conducting*  •  matter,  and  forming 
produces  the  phenomena  of  heat  and  trunks  pierced  with  an  infinitude  of  ca- 
expansion.    We  rub  gently  a  yielding'  pillary  tubes,  furnishes  an  admirable 
substance  which  easily  admits  the  flow  passage  for  the  rise  of  the  sap,  and  for 
of  the  fluid  to  or  from  its  particles,  or  the  action  of  the  positive  electricity  of 
over  its  surface,  against  a  hard  substance  the  atmosphere,  in  drawing  it  upwards 
which  has  the  opposite  property  of  re-  and  toward  all  the  acute  extremities  of 
taining  it  upon  its  surface,  or  else  of  th*  leaves.   The  electric  matter  being 
parting  with  a  portion  of  it,  without  the  thus  introduced,  is  enabled  to  operate 
property  of  allowing  it  to  flow  freely  upon  all  the  vital  functions  of  the  plants, 
through  and  between  its  particles.   The  while '  it*\  superabundance  being  trans- 
result  is,  that  a  portion  of  the  fluid  be*  milted  down  to  the  fibrous  extremities 
ing  thus  added  to  or  taken  from  the  of  the  roots,  either  causes  them  to  hn- 
latter  substance,  which  we  term  the-  bibe  new  moisture,  or  is  conveyed  by  it 
electric,  an  effort  is  made  by  the  fluid-  '  info  the  earth,  thus  maintaining  tnat 
between  that  and  the  surrounding  bodies  •  iMiar  approach  to  an  equilibrium  on 
to  diffuse  itself  equably,  or  obtain  its  which  the  general  harmony  and  tran- 
equillbrium.   The  sensible  effects,  at--  qutllily  of  nature  depends, 
tendant  Upon  those  movements  of  the  If  the  identity  of  the  electric  fluid  with 
fluid,  we  term  electt  kal.    We  strike  two  ■*  that  which  issues  from*  the  sun  be  ad- 
hard  substances,  as  a  flint  and  steel,  toivtfcd,  a  source  is  assigned  by  which, 
smartly  against  each  other;  heat  and  according  to  the  testimonies  of  those 
even  fire  is  generated.    In  this  case  a  electricians  who  have' been  in  the  habit  of 
change  is  effected,  not  only  in  the  m'f-;  makmg  experiments  on  the  electricity  of 
fusion  of  the  fluid,  but  in  the  states  of  the  atmosphere,  it  is  preserved  in  a  con- 
the  two  substances,  and,  in  somg  degree,  S«anl  |*>sitive  state  with  respect  to  the 
of  the  contiguous  atmosphere :  so  mhctr  earth,  and  that  notwithstanding  the  im- 
Of  the  fluid  Is  now  drawn  from  its  former  mense  infinitude  of  potent  conductors 
state,  that  it  enters  into  new  combina*  which  shoot  tip  from  its  bosom.    If  it  be 
linns,  small  portions  of  steel  absorb  it,-  admitted  that  plants  have  their  peculiar 
and  enter  into  the  fluid  or  even  gaseous  construction,  and  are  furnished  with  their 
state,  while  the  rest,  which  has  been  conducting  points,  with  the  accompany-  • 
put  in  motion,  combines  with  the  seve-  ing  sap  and  juices,  for  the  twofold  pur- 
ral  substances,  and  increases  their  tem-  pose  of  causing  or  promoting  their  vege- 
perature  or  expands  their  volume  ;  and  tation,  and  of  averting  dangerous  accu- 
hence*  there  being  none  left  in  a  free  of  mulations  of  electric  matter  in  the 
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titioner  in  medical  electricity  in  this  town 
assured  mc  of  some  effects  produced  on 
plants  kept  in  the  room  in  which  his 
powerful  machine  was  daily  in  frequent 
action,  of  a  nature  and  degree  so  extra- 
ordinary as  would  indicate  the  most  im- 
portant results,  from  keeping  up  a  con- 
tinual dispari'y  between  the  positive 


atmosphere,  the  final  and  efficient  i 
of  their  structure  and  operations,  to  a 
certain  extent,  will  appear.  It  has  been 
observed  by  that  excellent  lecturer  in  gal- 
vanism and  other  branches  of  natural 
philosophy,  Mr.  Sturgeon,  that  the  ro- 
tary motion  of  our  globe,  and  of  the 
other  planetary  bodies,  receives  illustra- 


tion from  the  action  of  a  galvanic, current  .  electricity  of  the  atmosphere  and  the  ne- 
on bodies  capable  of  receiving  its  in-.,  native  electricity  of  the  soil.  If  his 
fluencc  placed  at  right  angles  to  it;  and.  representations  were  correct,  and,  from 
if  we  allow  that  the  earth  actually  receives  his  known  probity,  I  have  every  reason 
such  an  influence  from  tb,%sun,  and  is,  to  coufide  in  the  general  fidelity  of  state- 
thus  perpetually  whirled  ronml  with  its',  ments  which  were  of  }&  most  obvious  de- 
immeuse  conducting  apparatus  for  /he  script^on,  the  suggestion  of  Mr.  J.  Wil- 
purpose  of  imparting  a  vegetating  psin,  .  .^fns  ("  Climate  of  Great  Britain," 
ciple  to  the  system  of  plants,  at  the  same  p.  .'348),  for  erecting  «•  targe  electrical 
time  that  light  and  warmth  are  conveyed  machines,  to  be  driven  by  wind,  over  the 
to  the  whole  creation,  while  all  injurious  .'general  face  of  the  country,"  might,  at 


effects  from  the  effusion  of  so  much  elec- 
tric matter  are  averted  by  the  near  ap 


suitable  seasons,  promote  even  a  more 
important  object  than  that  which  he  con- 


preach  to.  an  equilibrium  which  the^  ^templated,  viz.  the  general,  more  rapid, 
constantly  maintain,  a  concurrence  of  .  and  more  luxuriant  advancement  of  vege- 


useful  causes  and  effects  in  carrying  for-* 
ward  the  operations  of  nature  and  main-' 
taihing  its  order  and  harmony  will  ap- 
pear, which  seems  to  reflect  credibility  on 
the  general  conclusion.  \ 

Would  the  limits  of  a  letter  admit  of 
it,  I  might  here  introduce  some  experi-_ 
ments  and  facts  tending  to  .show  no.t  only 
the  general  influence  of  electricity  in  pro- 
moting the  growth  of  plants,  but  that.this 

effect  is  principally  owing  to  the  positive  portions  of  the  fluid,  must  be  perpetually 
electricity  of  the  atmosphere  in  regard  to     absorbed  through  their  acute  extremi- 


tation,  more  particularly  in  those  first 
stages  in  which  electricity  appears  to 
operate  with  the  greatest  efficacy. 

Should  I  succeed  by  the  above  sketch 
in'conveying  to  yourself  and  your  readers 
ah  idea  of  the  leading  principles  which  I 
conceive  to  be  deducible  from  the  facts  of 
the  extraordinary  conducting  virtues  of 
plants,  the  constant  positive  electricity  of 
the  atmosphere,  notwithstanding  immense 

tually 


the  soil.    Rut  experiments  upon  the  re- 
lation between  electricity  and  vegetation , 
require  to  be  repeated  and  extended  in 
order  to  show  the  full  operation  of  the, 
principle.    Mr.  Weekes  has  favoured  me 
With  some  communications  of  experi-. 
ments  of  this  description,  which  he  has 
made  both  by  an  electrical  machine  and 
by  galvanism,  all  of  which,  he  acquaints 
me,  have  conduced  to  show  the  advance-, 
ment  of  vegetatipn  by  electric  influence. 
He  has  also  directed  my  attention,  to  an. 
experiment,  recorded  some  time  since  in, 
the  Atlas  newspaper,  showing  "he  "power 
of  spines  in  modifying  the  elecp-ic  rela- 
tion of  the  atmosphere  and  the  earth,  and 
in  effecting  the  progress  of  vegetation.'' 
It  is  a  very  curious  and  decisive  experi- 
ment, as  illustrative  of  both  these  results. 
It  perhaps  remains  to  be  determined  how 
far,  and  by  what  more  economical  means 
than  have  hitherto  been  discovered,  art 
may  be  applied  in  forwarding  and  in- 
the  growth  of  plants.   A  prac- 


ttes;  the  many  circumstances  of  analogy 
between  the  "electric  and  solar  fluids,  ren- 
dering it  probable  that  they  are  identi- 
cal ;  and  the  known", tut  not  sufficiently 
investigated,  power  of  electricity  in  pro- 
moting vegetation — my  design  will  be 
answered,  and,  whether  it  be  approved  or 
not,  the  facts,  particularly  those  so  satis- 
factorily shown  b/ the  well-devised  and 
accurately-executed 'experiments  of  Mr. 
Weekes,  cannot  but  'afford  considerable 
interest  to  your  readers.  1 

I ■  : :  ;   1  am,  Sir,  yours  respectfully, 

-      •  T.  Pine. 


Maidstone,  Oct.  1835. 

P.  S.~ Allow  me  to  add,  that  I  have 
found  it  impossible  in  the  above  sketch  to 
touch  upon  any  thing  more  than  what  I 
conceive  to  be  the  general  cause,  and  the 
introductory  process  of  vegetation.  It 
has,  however,  been  my  aim  to  trace  the 
operations  of  electricity  upon  the  succes- 
sive processes  through  the 


pon  the  succes- 
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and  water,  and  by  the  direct  rays  of  the 
•un  ;  and  to  show  how  by  all  these  pro- 
cesses  plants  operate  beneficially  (o  the 
animal  creation.  But  as  it  is  my  wish  to 
°uild  on  facts,  resting  as  little  as  possi- 
ble on  theory,  it  has  been  my  endeavour 
during  this  tine  summer  to  acquire  know-, 
'edge  by  actual  observation  and  expert. 
ment ;  and  should  this  communication 
meet  your  acceptance,  1  may  he  induced 
j°  renew  the  correspondence,  particularly 
by  stating  some  facts  which  1  have 
'ecently  witnessed. 


ON  ROTARY  STEAM-ENGINES,  AND  AVERY'S 
IN  PARTICULAR. 

Sir, — I  beg  leave  to  offer  a  few  histori- 
cal and  physical  remarks  on  the  rotary- 
engine  of  Mr.  Avery,  described  in  your 
Magazine  of  Oct.  24,  which  I  consid'erto 
be^  neither  original  or  efficacious.  The 
principle  was  first  developed  and  applied 
by  Hero,  130  years  before  the  Christian 
era,  who  was  the  first  individual  on  re* 
cord  that  applied  the  force  of  steam  to 
any  purpose  whatever ;  and  the  principle 
on  which  he  applied  it  is  precisely  the 
same  as  that  made  use  of  by  Mr.  Avery. 
At  the  commencement  of  the  17th  cen- 
tury, Giovanni  Branca  published  an  ac- 
count of  an  engine  on  the  same  principle 
as  Hero's,  only  differently  modified;  and 
in  1791,  Mr.  James  Saddler,  of  Oxford, 
obtained  a  patent  for  a  rotative-engine, 
which  so  closely  resembles  Mr.  Avery's, 
not  only  in  principle  but  iu  form,  that 
Mr.  Avery's  can  only  be  called  a  slight 
modification  of  it.  After  Saddler's  patent 
some  large  engineers  at  Manchester  took 
out  one  for  an  engine  on  the  same  prin- 
ciple, but  abandoned  it ;  and  next  in  order 
to  these  may  be  placed  Mr.  Avery,  as  far 
as  regards  the  application  of  this  principle 
to  steam-engines.  To  water-mills  it  is 
well  known  to  have  been  applied  long  ago 
by  Barker;  a  machine  of  the  same  con- 
struction is  made  use  of  by  the  cotton- 
weavers  for  stirring  up  their  paste ;  and 
we  may  now  see,  in  walking  along  the 
streets,  the  same  principle  applied  to  the 
revolviug  gas-lighis  of  some  of  the  gin- 
shops.  I  am  by  no  means  ridiculing  the 
principle,  nor  do  1  mean  to  say  that  it 
cannot  be  usefully  applied  to  some  pur- 
poses, but  that  to  steam-engines  it  never 
has  yet;  nor  has  Mr.  Avery,  in  my  opi- 
nion, succeeded  better  than  his  predeces- 


>and  1  will  now  show  wherein 
instance  his  attempt  is  a  failure. 

Mr.  Minor,  in  his  Railroad  Journal, 
states,  in  speaking  of  the  6-horse  engine 
with  18-inch  arms,  that  "  the  two  aper- 
tures at  the  end  of  the  arms  are  equal  to 
the  eighth  part  of  a  superficial  inch  ;  and 
under  a  pressure  of  80lbs.  to  the  square 
inch,  will  balance  a  weight  of  lOlbs."  I 
conclude,  therefore,  that  the  engine  was 
then  worked  with  steam  of  that  pressure, 
viz.  801bs.  per  square  incli ;  and  if  so,  the 
-quantity  of  foel  consumed  must  be  enor- 
mous, as  it  would  require  16  cubic  feet  of 
water  to  be  evaporated  to  work  such  an 
engine  for  one  hour;  which  may  be  seen 
as  follows:— As  the  surfaces  of  the  two 
orifices  at  the  ends  of  the  arms  taken 
together  form  the  eighth  of  a  superficial 
inch,  therefore  a  cubic  foot  of  steam  in 
passing  through  such  an  orifice  would 
form  1,152  feet  run.   Now,  taking  the 
pressure  of  the  steam  above  the  atmo- 
sphere at  731hs.  per  square  inch  (which  is 
giving  Mr.  Avery  some  advantage),  a 
cubic  foot  of  water  will  form  1320  cubic 
feet  of  steam  of  that  density ;  then  mul- 
tiplying this  by  1,152,  we  get  368,640, 
the  length  in  feet  run  of  steam  formed 
out  of  1  cubic  foot  of  water.  Again, 
steam  at  that  pressure  travels  into  the  air 
at  the  rate  of  1 ,674  feet  per  second,  and 
if  we  divide  368,640  by  this,  we  get  220, 
*the  number  of  seconds  a  cubic  foot  of 
water  converted  into  steam,  under  a  pres- 
sure of  731  bs.  per  square  inch,  will  take 
to  travel  through  an  orifice  the  area  of 
wbich  is  the  eighth  of  a  superficial  inch. 
And  if  I  cubic  foot  will  thus  be  con- 
sumed in  220  seconds,  in  like  manner  16 
feet  will  be  consumed  in  1  hour.    If  an 
engine  is  worked  expansively  with  steam 
of  that  density  in  conjunction  with  a  con- 
denser, it  will  perform  nearly  oO-horfe 

Sower  with  that  consumption  of  water; 
ut,  according  to  the  general  calculation, 
that  1  cubic  foot  of  water  converted  into 
steam  should,  at  the  lowest  estimate,  do 
the  work  of  1  horse  for  1  hour,  this 
6-horse  engine  of  Mr.  Avery's  ought  to  do 
the  work  of  16  horses.  It  is  quite  ridi- 
culous to  imagine,  for  a  moment,  that  it 
ever  can  do  this ;  and  it  is  i  eyoiid  my 
comprehension  to  see  what  advantage  he 
can  show  to  compensate  for  such  a  fright- 
ful waste  of  fuel. 

I  am,  Sir,  yours,  &c. 

Anti-Avery. 
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Sir, — In  further  exposure  of  the  ship- 
sinking  system,  I  beg  to  state  that,  in 
Miircli  last,  I  attended  a  public  meeting 
of  merchant-ship  owners  and  ship-build, 
ers,  in  Leith,  at  which  it  was  moved  and 
unanimously  adopted,  "  That  this  Meet- 
ing, having  fully  considered  the  Rules 
for  classification  adopted  in  June  last  by 
the  '  Provisional  Committee'  for  the  Re- 
gulation of  Lloyd's  Register  of  British 
and  Foreign  Ships,  is  of  opinion,  that 
they  have  not  been  adopted  on  any  theo- 
retical or  practical  knowledge  of  the 
strength  or  durability  of  the  particular 
kinds  of  timber  therein^  mentioned,  but 
are  founded  on  prejudice,  or  on  informa- 
tion obtained  from  interested  parties,  and 
are  for  the  benefit  of  the  few  to  the.evi- 
dent  injury  of  the  many;"  and,  "this 
Meeting  strongly  recommends  a  heavier 
scantling  of  timber  in  the  bottom." 
Which  Resolutions  were  directed  to  be, 
and  were,  forwarded  to  the  Society,  ac- 
companied by  a  firm,  but  respectful 
remonstrance  for  redress,  and  which  re- 
monstrance has  been,  as  was  to  he  ex- 
pected, treated  with  the  most  superlative 
contempt.  Here,  then,  we  have  a  self- 
elected  and  irresponsible  body  of  men — 
irresponsible  in  the  very  worst  sense  of 
the  word,  and  acting  solely  for  their  own 
interests— enacting  rules  of  classification, 
in  direct  prejudice  of  the  public  interests, 
and  in  direct  opposition  to  the  recorded 
sentiments  of  merchants,  ship-owners,  and 
ship-builders,  and  refusing  redress  to  all 
these  parlies.  Surely  this  system  cannot 
t  continue  much  longer.  Nine  petitions 
were  presented  to  the  House  of  Commons 
last  Session  on  the  subject ;  and  Mr. 
Buckingham  has  given  notice  on  the 
books  of  va  motion  for  next  Session  for  a 
Committee  to  be  appointed  to  inquire  into 
the  causes  of  the  many  shipwrecks  of 
recent  times,  in  order  to  ascertain  how  far 
the?  are  occasioned  by  defeotive  building 
and  equipment,  and]  defective  manage- 
ment— and  if  so,  whether  the  insuratice 
system  fosters  this,  and  whether  the  evil 
may  not  be  remedied  ?  As,  however,  the 
interested  opposition  is  so  powerful,  that 
there  is  reason  to  fear  the  Committee  may 
be  refused,  it  is  to  be  hoped  your  readers, 
and  the  public  in  general,  will  p»ur  in 
petitions  from  ail  quarters  for  inquiry, 
and  for  a  stop  to  be  put — and  it  is  ea»y 
to  do  so— to  the  practice  of  "  thousands 
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of  the  best  and  bravest  of  our  country- 
men, and  millions  of  property,  being 
every  year  systematically  sacrificed,  in 
order  that  Lloyd's  may  flourish.'' 

Your  publishing  these  letters  will,  I 
hope,  help  to  draw  public  attention  to  an 
evil  so  much  to  be  depreciated  ;  so  easy 
to  be  remedied,  as  appears  by  facts  which 
cannot  be  overthrown  ;  and  so  much  at 
variance  with  the  ordinary  dictates  of 
humanity,  and  against  the  best  interests 
of  the  nation.  The  evil,  since  it  is  di- 
rectly productive  of  murder,  is  more 
clamant  than  the  slave  trade,  now  hap- 
pily, so  far  as  Great  Britain  is  concerned, 
extinct. 

*        I  have  the  honour  to  be,  Sir, 

Your  most  obedient  servant, 
Jas.  Ba  lung  all,  Naval  Architect. 


P.  S. — I  may  take  this  opportunity  of 
mentioning  that  the  inner  casing  of  the 
timbers  (technically,  the  ceiling  and  lim- 
ber-boards), of  the  Kirkcaldy  smacks, 
Enterprise  and  Fifeshire,  being  made 
water-tight,  and  consequently  to  resist  the 
"ad mission  of  water  from  the  outside, 
Lloyd's  Register  Society  refuse  to  publish 
this  fact  in  their  Register-book,  although 
application  has  been  made  to  them  for 
that  purpose,  knowing  well  how  cheap 
and  easily  all  merchant-vessels  might  be 
secured  in  the  same  way,  and  how  very 
.much  it  conduces  to  safety,  the  very 
.thing,  alas!  which  the  Society  (foes  not 
want,  and  Will  resist  to  the  uttermost. — 
J.  B. 


SELECT  COMMITTEE  OP  THE  HOUSE  OF 
COMMONS  ON  ARTS  AND  MANUFAC- 
TURES. 

MINUTJJS  OF  KVIDENCI. 

Afr.  John  Jobson  Smith,  of  the  firm  of  Steward, 
Smith,  and  Company,  Iron  Founders,  Slief 
field,  examined: — 

What  branch  of  manufacture  do  you  par- 
ticularly pursue?— Iron  foundry,  applied  to 
ornaments. 

Have  you  occasion  to  have  models  made  to 
a  great  extent? — We  expend  about  1,500/. 
a  year  in  the  production  of  models  of  this 
kind  for  stoves  and  fenders  alone. 

[The  Witness  produced  a  model  of  a  sieve- 
front.'] 

Are  your  models,  some  of  them,  very 
beautiful?— The >  are  very  beautiful. 

Has  Sir  Francis  Chantivy  express  el  any 
opinion  upon  them? — Sir  Francis  Cliantiey 
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his  seen  some  of  them,  which  he  said  were 
the  finest  Specimens  of  iron  manufacture 
which  he  had  seen  in  the  kingdom. 

In  those  works  of  art,  how  far  is  the  in* 
rentor  protected!— There  is  no  protection  at 
all;  we  have  sent  out  such  a  thing  as  that  on 
Monday  morning,  and  it  has  been  to  Man- 
chester, back  again  to  Sheffield,  and  copied 
and  returned  to  Manchester  before  Saturday 
tiight.  The  model  which  I  am  now  speaking 
v  of  cost  us  SOL  for  men's  labour. 

Is  the  copy  as  good  as  your  original  work  * 
—It  is  not;  but  they  sell  them  so  much 
cheaper,  because  they  pay  nothing  for  the 
production. 

This  of  course  Is  great  injustice,  and  serf* 
ous  loss  to  the  persons  that  invent  the  de- 
signs!—It  is  so  great  a  loss,  that  we  shall 
give  up  continuing  It;  I  suppose  that  more 
than  one-half  of  the  patterns  for  stove-grates 
and  fenders  used  in  England  have  originated 
with  us,  but  the  piracy  has  come  to  such  an 
extent,  that  unless  there  is  some  protection 
we  must  give  it  up  altogether. 

What  would  you  suggest  as  a  protection  ? 
—I  should  suggest  some  place,  such  as  the 
National  Gallery  or  Somerset  House,  where 
those  things  should  be  registered  and  some 
mark  put  upon  it,  such  as  the  royal  cipher 
or  crown,  denoting  the  registry,  and  a  pro- 
tection given  for  a  certain  time,  three  years 
*  perhaps. 

Are  you  aware  of  the  system  by  which 
patterns  are  protected  in  France ! — I  am  not 
aware. 

In  the  manufacturing  towns  of  France 
there  is  a  body  consisting  of  one-half  work- 
men and  one-half  masters,  and  to  them  the 
preservation  of  the  patterns  is  confided  by 
the  law;  the  pattern  is  examined  by  this 
body,  whose  knowledge  of  the  manufacture 
is  sufficient  to  ascertain  that  it  is  original; 
the  right  of  the  presenter  of  it  is  recorded, 
with  a  given  date,  a  small  sum  is  paid  for  a 
protection  for  a  certain  number  of  years, 
and  that  record  and  the  preservation  of  the 
pattern  which  is  deposited  in  the  hands  of 
this  body,  enables  him  at  once  to  enter  legal 
proceedings  against  any  pi  rater  of  the  patent ; 
do  you  think  any  such  system  of  protection 
could  be  brought  to  bear  in  England,  or  can 
you  suggest  any  better  system  of  protection 
than  that! — I  should  almost  fancy  that  it 
would  be  impracticable  in  this  country,  be- 
*  cause  there  is  not  such  a  location  of  the  cast- 
ing of  iron. 

Do  you  think  a  central  board  would  answer 
the  purpose!  — I  should  think  the  object 
might  be  effected  by  a  central  board,  where 
an  actual  cast  of  the  original  model  might 
be  deposited  and  registered,  and  left  there  a 
certain  time  for  examination  as  to  its  origi- 
nality and  the  fact  of  its  being  registered 
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might  be  proof  of  it*  originality  after  a  cer- 
tain time. 

Would  not  the  great  difficulty  be,  that  the 
persons  who  purloined  patterns  are  ordinarily 
very  inferior  men,  who  could  hardly  repay 
the  damage  they  have  donel — It  is  not  the 
case  in  articles  of  this  kind,  because  there 
must  be  a  considerable  capital  invested  in 
the  manufacture  to  produce  it. 

You  think  if  you  could  verify  the  fact  of 
your  being  the  inventor,  there  would  not  be 
mubh  difficulty  in  inflicting  the  penalty  !-* 
I  think  not. 

You  think  It  would  not  be  worth  the  while 
of  the  inventor  to  go  to  the  trouble  and  ex- 
pense of  registering  unless  the  invention  was 
worth  protection  ! — No. 

What  are  the  class  of  artists  that  you 
employ  for  the  production  of  patterns?— 
Some  artists  in  London  have  been  employed 
to  make  patterns  for  this  description  of  good*. 
The  young  man  that  made  this  which  I  have 
produced  has  bad  no  education  in  the  art; 
he  has  studied  from  nature  altogether,  and 
this  is  a  specimen  of  his  production;  he  has 
risen  so  as  to  have  the  reputation  of  being 
the  first  in  the  trade. 

Is  he  a  person  of  considerable  natural 
talent!— So  much  so  that  we  have  given  him 
a  share  in  the  business  on  account  of  his 
natural  talent. 

Are  those  models  drawn  upon  paper?— Yes; 
and  if  we  were  to  confine  ourselves  to  pub- 
lishing them  on  paper,  the  law  would  give  uS 
a  title  to  protection  for  them,  but  as  soon  as* 
we  bring  them  out  in  the  form  of  a  manufac- 
tured article  we  lose  all  right  and  title. 
.  Are  there  several  artists  in  Sheffield  capa- 
ble of  producing  such  models  as  these!** 
.There  are  several. 

Have  they  increased  of  late  years  ?— No. 
Do  they  get  tolerable  wages?— They  do 
not  get  very  good  wages,  because  the  manu- 
facturers in  the  neighbourhood  so  depend 
upon  piracy,  that  they  do  not  employ  themj 
but  if  protection  were  afforded  them,  each 
manufacturer  would  be  forced  to  employ  an 
artist. 

You  think  that  if  art  were  better  protected 
in  this  country,  there  would  be  a  greater 
demand  for  beautiful  designs  ! — There  would, 
because  the  general  taste  is  so  much  better 
than  it  was,  that  very  superior  things  are 
now  in  demand. 

To  what  do  you  attribute  the  improve- 
ment in  the  public  taste? — I  have  sometimes 
attributed  it  to  the  fact  of  there  being  so 
many  fine  models  in  plaster  for  the  external 
and  internal  decorations  of  rooms,  by  whioh 
means  they  have  become  better  spread. 

Do  not  you  think  that  the  opening  of  our 
intercourse  with  the  continent  has  led  to  a 
great  improvement  in  the  national  taste!—* 
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It  has.  French  ornaments  and  French  style 
have  become  introduced  into  this  country, 
•I  'd  become  ingrafted  into  our  own  style. 

Have  you  been  able,  notwithstanding  the 
heavy  duties  upon  this  species  of  article,  to 
export  any  to  France!— No;  *e  can  send 
none  to  France;  there  have  been  some  smug- 
gled to  France. 

Do  you  think  that  the  foreign  models  are 
superior  or  inferior  to  the  English  1— In  this 
branch  of  manufacture  I  think  they  are  in- 
ferior. 

Are  you  aware  that  grates  are  not  used  in 
France  1— They  are  used  in  France,  I  believe; 
they  are  porcelain  grates  very  generally. 

Are  there  persons  employed  at  Sheffield  to 
form  those  designs  on  paper  ?— No. 

Have  you  attended  to  fenders  as  well  as 
grates  * — Yes. 

Are  the  artists  employed  at  Sheffield  gene- 
rally uneducated,  or  do  they  undergo  some 
previous  education  in  art? — They  have  had 
no  education  at  all ;  it  is  a  few  men  of 
natural  talent,  who  have  been  accidentally 
directed  to  drawing  very  early,  who  have 
followed  it  up  in  this  way. 

Do  you  know  any  place  in  this  country 
when  a  young  man  could  obtain  such  know- 
ledge?—No. 

Have  you  a  Mechanics*  Institution  at  Shef- 
field!-We  have. 

Do  not  they  instruct  the  young  men  gra- 
tuitously in  design  ? — They  have  got  several 
works  of  design,  but  there  is  no  instruction  ' 
given ;  those  works  however  have  been  of 
great  service. 

Do  you  think  it  would  be  a  good  thing  to 
extend  the  means  of  instruction  in  design 
among  the  people  ?— Certainly. 

And  especially  to  open  collections  of  the 
best  specimens? — Yes. 

Have  you  often  heard  among  artists  a  wish 
expressed  that  the  knowledge  of  art  should 
become  more  accessible  to  them  1 — Yes. 

Do  you  know  any  class  of  persons  in  this 
country  who  are  capable  of  teaching  that 
kind  of  art  to  which  you  allude?— I  am  not 
aware  that  there  are  any  except  at  very  great 
expense. 

Have  the  parties  who  draw  those  patterns 
been  instructed  at  all  in  drawing? — Not  at 
all. 

And  the  state  of  the  law  is  such  that  there 
is  little  encouragement  to  artists? — A  capi- 
talist will  not  purchase  the  higher  order  of 
talent,  because  no  sooner  does  he  produce  it 
than  it  is  stolen  from  him. 

What  can  an  artist  obtain  per  week  by 
devoting  his  time  to  the  production  of  models 
in  Sheffield?— About  3/.  of  4/.  if  he  is  a 
clever  man. 

It  is  then  the  best  paid  labour?— It  is. 

Ho*  many  artists  do  you  suppose  in  Shef. 


field  are  solely  employed  in  producing  mo- 
dels ? — Not  above  four. 

Have  they  teen  all  successful  ?— One  of 
them  has  not  been  very  successful. 

Do  not  you  think  the  public  taste  Is  so 
much  improved  that  encouragement  would  be 
found  for  the  production  of  articles  more  and 
more  beautiful? — We  find  that  we  cannot 
produce  articles  too  expensive  for  the  public 
taste  of  the  present  day.  Could  wc  employ 
artists  of  a  higher  character,  I  am  satisfied 
that  the  public  would  buy  whatever  was  pro- 
duced. 

You  think  that  cost  would  be  no  barrierto 
the  sale  of  beautiful  articles  of  art? — No j  I 
should  not  myself  hesitate  in  expending  200L 
or  300/.  in  the  production  of  a  model  for  a 
grate  to-morrow,  if  I  had  protection  for  it ; 
but  now  it  is  certain  that  every  thing  worth 
pirating  is  pirated  in  three  months;  many 
things  that  are  very  good  are  pirated  in  four- 
teen days  after  the  time  of  their  production. 

As  the  taste  is  perpetually  varying,  how 
long  would  you  conceive  a  sufficient  protec- 
tion to  a  pattern  ?— I  think  three  years  would 
be  the  least.  The  custom  of  the  manufac- 
turers of  those  things  is  to  visit  their  corre- 
spondents once  in  six  months,  and  it  fre- 
quently happens  that  there  is  some  reason  for 
not  having  a  new  thing  at  th£  time,  and  it  is 
frequently  a  twelvemonth  before  a  pattern  . 
comes  fairly  before  the  public.  I  think  we 
should  have  a  fair  protection  for  three  years. 

Unless  you  give  rather  a  long  period  to  the 
protection  of  a  design,  is  not  the  effect  of  it 
to  allow  only  a  man  of  large  capital  to  reap 
the  advantage  from  the  protection,  because 
he  only  can  put  out  a  sufficient  quantity  of 
the  pattern  to  remunerate  himself? — Yes : 
every  person  to  produce  things  of  this  kind 
must  keep  an  extensive  establishment  about 
him.  Besides  the  payment  of  the  designer 
and  the  modeller,  there  must  be  workmen 
who  get  high  wages  after  they  have  been 
designed  and  modelled. 

Would  the  amount  of  capital  employed  in 
your  business  depend  upon  whether  you  had 
a  protection  for  two  years  or  three  years  ? — 
No. 

Does  what  you  state  apply,  not  only  to 
your  own  line,  but  to  all  other  lines  in  Shef- 
field?—Yes. 

&  And  more  especially  to  steel  and  plated 
goods?— All  the  articles  of  plated  goods  that 
are  stamped. 

Have  you  conversed  with  persons  whom 
you  think  most  capable  of  judging  of  the 
propriety  of  legislative  measures  to  protect 
such  inventions  ?— I  have. 

Is  the  plan  you  have  suggested  of  a  Central 
Board  the  result  of  your  inquiries  among 
them  ?— It  was  my  own  opinion.  I  have  not 
spoken  to  others  respecting  the  details  of  the 
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protection,  but  only  generally;  and  I  have 
the  authority  of  Sir  Francis  Chantrey  to  say, 
that  he  decidedly  coincides  in  my  views,  and 
he  thinks  that  it  is  most  desirable  that  some- 
thing  should  be  done  for  the  protection  of 
arts  of  design. 

Do  you  consider  that  the  suggestion  you 
have  made  would  be  practicable  without  in* 
terfering  with  the  general  convenience  of 
manufacturers  throughout  the  kingdom?— 
There  is  a  certain  class  of  manufacturers 
whose  convenience  it  would  most  materially 
interfere  with,  in  the  same  way  that  the 
police  interfere  with  the  practices  of  certain 
men. 

You  say  that  you  think  you  ought  to  have 
it  for  three  years ;  by  what  means  could  the 
numerous  manufacturers  of  similar  articles 
throughout  the  kingdom  know  when  the 
period  had  expired? — I  would  say,  that  upon 
each  article  registered  there  should  be  a  royal 
cipher  and  a  crown  cast,  and  a  penalty  should 
be  attached  to  the  casting  that  without  a 
register,  and  there  should  be  a  penalty  at- 
tached to  casting  it  after  the  period  of  pro- 
tection had  expired,  so  that  the  public  would 
know  what  articles  were  under  the  protection. 

Suppose  you  put  a  crown  upon  an  article 
on  the  27th  of  July,  how  could  a  man  that 
makes  similar  articles  in  Scotland,  upon  see- 
ing one  of  those  grates,  discover  from  it 
whether  your  protection  commenced  in  1835 
or  1837? — Theie  would  be  the  central  regis- 
ter here,  which  should  be  open  to  the  public, 
and  he  might  obtain  a  drawing  of  any  par* 
ticular  design  by  applying  to  the  Register- 
office,  and  if  it  was  worth  his  while  to  make 
it,  it  would  certainly  be  worth  his  while  to 
apply  for  a  drawing  of  it ;  but  if  it  was  ne- 
cessary, the  date  might  be  put  upon  most 
things ;  upon  a  large  article  it  might  be  done 
with  the  greatest  facility,  but  there  are  many 
things  so  small,  that  we  could  hardly  put  the 
date  upon  it;  for  instance, an  ornament  that 
would  have  to  be  cast  in  the  sand. 

Do  not  you  think,  that  if  there  was  not 
the  facility  of  copying  that  now  exists,  any 
new  invention  would  be  more  slowly  promul- 
gated through  the  people? — We  visit  every 
town  in  England  twice  a  year,  and  therefore 
the  whole  country  has  an  opportunity  of 
having  those  things  if  they  please.  The  fact 
is,  that  instead  of  each  house  making  designs 
for  itself,  or  each  employing  an  artist  com- 
peting with  the  artist  of  another  bouse,  there 
arc  not  above  two  or  three  now  producing 
models  for  the  whole  of  the  kingdom. 

Do  you  think  it  would  be  possible  to  effect 
the  object  in  this  way,  by  allowing  the  in- 
ventor to  permit  other  persons  to  use  the  in. 
vention  upon  payment  of  a  certain  sum  to 
himself? — 1  do  nut  think  that  could  be  done. 
1  think  men  would  be  more  disposed  to  pro- 


duce their  own,  than  to  live  upon  the  reputa- 
tion of  their  neighbours. 

2s  not  there  great  difficulty  in  discovering 
what  is  a  distinct  pattern,  and  what  is  only  a 
variation  from  a  previous  pattern? — There 
is  the  greatest  difficulty  there ;  but  1  think 
persons  would  not  be  willing  to  produce  a 
pattern  that  was  doubtful  as  to  its  originality. 

Do  not  a  great  number  ,of  ornaments  con- 
sist of  a  combination  of  old  materials,  and 
is  it  not  likely  that  any  other  individual 
might  combine  those  materials  in  a  manner 
so  similar  as  to  make  it  difficult  to  know 
whether  he  had  the  object  of  piracy  in  view, 
or  whether  the  similarity  was  not  casual?— 
There  would  be  so  much  of  the  particular 
mind  and  style  of  the  artist,  as  to  fairly 
constitute  an  original. 

Is  not  this  particular  grate  now  before  the 
Committee  a  combination  of  common  orna- 
ment ? — There  has  never  been  any  thing  ap- 
proaching this  before. 

Unless  it  were  so  distinct,  would  it  be 
worth  your  while  to  pay  so  much  to  your 
designer  for  it?— Certainly  not. 

Mr,  John  Martin  examined : 

You  are  well  known  as  the  painter  of  many 
eminent  works;  in  your  early  professional 
education,  had  you  occasion  to  acquire  a 
knowledge  of  those  manufactures  that  depend 
somewhat  on  the  arts  ?— Yes. 

State  what  branch  you  became  acquainted 
with? — That  of  coach-painting. 

What  information  can  you  give  us  on  this 
portion  of  the  subject  ? — I  fear  very  little ; 
only  with  regard  to  art  there  is  great  defi- 
ciency in  drawing  and  colouring,  as  we  know 
by  the  works  on  coach  panels,  but  there  is 
capability  of  a  great  deal  of  improvement, 
with  the  assistance  of  schools,  or  rather 
museums. 

It  would  give,  you  think,  a  greater  de- 
velopment to  art? — Supposing  at  museums, 
such  as  the  British  Museum,  there  were 
professors  capable  of  instructing ;  I  mean  for 
the  study  of  the  human  figure,  landscape 
painting,  architecture,  and  every  other  useful 
branch. 

Have  you  pursued  any  other  branch  of 
manufacture  connected  with  the  arts?  — 
China  painting ;  when  I  first  came  to  London 
it  was  just  going  out  of  fashion,  for  it  de- 
pends on  fashion  when  not  sufficiently  ad- 
vanced by  the  assistance  of  art. 

What  do  you  think  of  the  state  of  art  in 
regard  to  china-painting?— It  is  very  low 
indeed,  in  consequence  of  the  deficient  know- 
ledge in  drawing  and  the  arts  in  general;  I 
believe  it  has  gone  down  considerably  since 
Mr.  Muss  and  Mr.  Marsh  (who  was  a  very 
eminent  flower-painter  at  that  time)  left  it. 
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Do  you  suppose  that  instruction  is  required 
for  the  artist  in  china-painting?— Yes,  a 
knowledge  of  drawing  is  decidedly  necessary; 
it  was  their  knowledge  of  drawing,  &c.  that 
made  Mr.  Muss  and  Mr.  Marsh  so  superior 
to  others;  but  owing  to  the  decline  of  china* 
painting  they  were  compelled  to  leave  it;  and 
it  has  since  entirely  gone  to  the  ground. 

When  you  speak  of  painting  in  china,  do 
you  include  in  that  enamel-painting  ?  — 
Painting  on  china  is  a  sort  of  enamel-paint* 
ing,  but  that  which  is  generally  understood 
by  enamel-painting  is  the  style  in  which  Mr. 
Bone  and  Mr.  Muss  attained  such  pre- 
eminence ;  that  it  is  strange  that  so  splendid 
and  truly  national  a  collection  as  Mr.  Bone's 
"  Eminent  Characters  of  the  Elizabethan 
Age,"  should  not  long  ere  this  have  been 
lodged  in  the  British  Museum  or  National 
Gallery. 

Have  you  turned  your  attention  to  the, 
difference  or*  the  relative  state  of  china- 
painting  in  France  and  England? — I  have 
seen  some  French  painting  on  china,  and 
upon  the  whole  1  think  the  finish  is  much 
higher. 

Do  they  draw  better  ? — Yes  ;  the  French 
are  better  draughtsmen,  almost  in  every 
thing ;  I  suppose  they  have  a  better  oppor- 
tunity of  learning;  besides  it  is  patronised 
by  Government. 

You  think  for  china-painting  that  instruc- 
tion in  correctness  of  design  is  very  much 
wanted  by  our  artists? — Yes. 

For  instance,  you  mean  in  anatomy,  per- 
spective and  proportion? —Yes,  every  branch 
of  the  art  might  be  obtained  in  a  museum 
where  every  one  is  permitted  to  go;  but  there 
are  no  professors  in  the  British  Museum,  and 
the  students  can  only  learn  by  seeing  others 
draw  on  the  spot  from  things  which  are  worth 
drawing;  the  Elgin  marbles  for  instance. 

Do  you  not  think  it  desirable  that  an  artist 
should  possess  a  knowledge  of  anatomy  ? — 
Certainly,  for  the  drawing  of  the  human 
figure  or  animals. 

Might  it  not  be  desirable  to  give  them 
opportunities  of  understanding  ab  initio,  be- 
ginning with  the  skeleton,  and  going  on  to 
the  whole  proportion? — Yes. 

And  the  study  of  the  muscles?-— Yes,  and 
proportion,  which  has  never  been  attended  to. 

Would  a  young  man  learn  all  these,  ac- 
cording to  this  division  of  labour  in  the  art, 
merely  by  a  museum  ! — I  think  so,  by  proper 
masters. 

You  would  have  masters? — Yes;  masters 
are  necessary  to  give  the  proper  direction  to 
the  pursuits  of  the  student;  but  one  master 
might  teach  two  or  three  branches  of  the  art, 
as  follows :  one  master  should  teach  anatomy 
and  proportion  ;  another,  architecture,  i?o- 
metrical  perspective  and  perspective ;  a  third, 
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landscape  and  nature  in  general ;  indeed,  pro* 
fessors  might  be  appointed  to  teach  every 
branch  of  art,  science,  and  literature;  as  in 
the  British  Museum  every  thing  requisite  is 
on  the  spot,  and  few  alterations  in  the  esta- 
blishment would  be  needed.  The  National 
Gallery,  and  the  National  Gallery  of  Prac- 
tical Science,  might  become  branches  of  the 
British  Museum.  The  grand  object  of  a 
student  should  be  to  divide  his  time  so  as  not 
to  lose  any,  and  not  to  give  too  much  study 
to  one  pursuit  or  branch  of  the  art.  I  firmly 
believe  that  the  arts  are  useful  to  every  branch 
of  manufacture  in  the  land ;  there  is  hardly 
a  branch  one  can  name  that  is  not  useful, 
from  the  lowest  to  the  highest  state  of  society  ; 
even  to  our  legislators,  drawing  is  useful,  for 
they  are  not  capable  of  judging  of  a  plan 
without  a  knowledge  of  it;  and  they  are 
consequently  compelled  to  apply  to  practical 
men,  and  sometimes  to  dull-headed  practical 
men,  who  are  likewise  often  unacquainted 
with  drawing,  to  have  their  opinion  on  any 
new  principle  in  plans  that  may  be  laid  before 
them. 

Have  you  any  other  observations  to  offer 
as  to  china-painting? — No  more. 

You  conceive,  that  were  the  artists  in- 
structed better  in  the  principles  of  drawing, 
by  improving  the  beauty  of  their  productions, 
you  would  extend  their  sale? — Yes,  and  it 
would  not  depend  too  much  en  fashion  as  it 
did  when  it  was  merely  a  passing  thing  ex- 
cept that  it  would  pass  into  other  countries, 
and  the  beauty  of  design  and  workmanship 
would  be  admired  in  foreign  countries,  and 
be  valuable  in  the  commerce  of  that  article. 

At  present,  in  china-painting,  do  we  in- 
vent designs,  or  simply  copy  old  ones  already 
existing?— When  I  commenced,  I  invented 
my  own  designs,  but  that  was  peculiar  per- 
haps to  me;  Mr.  Muss  and  Mr.  Marsh  used 
occasionally  to  design  their  own. 

At  present  do  we  invent  as  much,  or  copy 
more?— It  has  fallen  so  low,  that  what  is 
done  is  not  worthy  of  being  called  invention ; 
the  French  are  beating  us  hollow. 

Independently  of  extending  the  sale  of 
works  of  art,  you  would  think  you  would 
confer  on  them  a  permanently  intellectual 
interest,  were  the  artists  well  instructed!—1 
Yes  ;  when  we  understand  drawing,  we  cannot 
bear  to  look  at  a  thing  ill  drawn  ;  it  affects 
the  feelings  in  an  uncomfortable  manner. 

Do  you  not  think  that  the  Wedgwood 
ware,  which  is  made  from  the  cheapest  and 
commonest  materials,  by  being  made  of 
beautiful  forms  and  being  covered  by  beauti- 
ful designs,  has  attained  a  rank  it  otherwise 
could  not  have  obtained! — Yes,  certainly  ; 
they  arc  beautiful  works  of  art,  and  though 
of  the  commonest  materials,  we  are  delighted 
with  the  forms.    Painting  will  only  interfere 
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with  the  beauty  of  tot  form  when  it  is  very 
excellent;  it  is  a  rule  in  composition  never  to 
put  an  ugly  object  before  a  graceful  one. 

You  mean  that  genuine  beauty  becomes 
permanent,  and  independent  of  fashion  ? — 
Yes,  accidental  circumstances  can  never  af- 
fect real  beauty  i  I  have  seen  beautiful  pieces 
of  china  in  form  disfigured  by  bad  painting; 
in  consequence  of  that,  I  have  my  china 
generally  without  any  painting,  as  I  like  the 
form  undisturbed)  and  though  the  other  cost 
more,  I  would  rather  have  given  the  larger 
price  for  the  plain  china,  than  for  that  which 
was  painted,  unless  the  painting  was  good. 

Do  you  think  china-painting  might  be- 
come an  extensive  means  of  developing  de- 
signs?— Yes,  it  is  perpetually  before  us; 
every  day  we  see  china ;  at  all  our  meals  the 
elegant  and  beautiful  china  is  always  before 
us  j  we  are  delighted  with  a  piece  of  beauti- 
ful workmanship,  and  it  might  be  rendered 
very  cheap  if  there  were  a  great  number  of 
clever  draughtsmen  as  china-painters,  but 
you  could  not  find  them  now. 

Few  things  come  so  constantly  under  the 
eye  as  china  ? — No,  very  few. 

Can  you  give  any  information  as  to  the 
state  of  glass-painting  ? — Yes,  J  was  more 
occupied  by  glass-painting  than  any  other 
branch  before  I  became  an  artist. 

Have  the  goodness  to  give  the  Committee 
such  information  as  you  have  been 'induced 
to  collect  on  the  subject  of  glass- pain  ting?— 
Glass-painting  has  fallen  almost  to  the  same 
)evel  as  china-painting;  but  it  might  be 
greatly  superior  now  to  what  it  was  in  an. 
cient  times.  There  is  an  ignorant  opinion 
among  people  that  the  ancient  art  of  glass, 
painting  is  completely  lost ;  it  is  totally  void 
of  foundation,  for  we  can  carry  it  to  a  much 
higher  pitch  than  the  ancients,  except  in  one 
particular  colour,  which  is  that  of  ruby,  and 
we  come  very  near  to  that.  We  can  blend  the 
colours  and  produce  the  effects  of  light  and 
shadow,  which  they  could  not  do,  by  har- 
monising and  mixing  the  colours  in  such  a 
way,  and  fixing  by  proper  enamelling  and 
burning  them,  that  they  shall  afterwards  be- 
come just  as  permanent  as  those  of  the  an- 
cients, with  the  additional  advantage  of 
throwing  in  superior  art. 

po  you  think  that  the  glass-painting  artist 
wants  instruction  in  correctness  of  design  as 
much  as  the  china-painter  ?— Yes,  more,  as 
it  is  a  higher  branch  of  art ;  but  one  of  the 
greatest  drawbacks  of  glass-painting,  and 
the  great  cause  of  its  being  neglected,  is 
this:  it  is  so  liable  to  be  broken,  that  no 
person  can  venture  to  pay  the  artist  suffi- 
ciently for  his  labour,  on  account  of  the 
thin  and  brittle  material  on  which  he  is 
obliged  to  work. 
You  think  there  is  a  want  of  encourage- 


ment?—Yes,  or  else  glass-painting  must 
have  surpassed  all  other  branches  of  art  in 
splendour,  as  it  is  capable  of  producing  the 
most  splendid  and  beautiful  effects,  far  su- 
perior to  oil-painting  or  water-colours ;  ftr 
by  ths  transparency,  we  have  the  means  of 
bringing  in  real  light,  and  have  the  full  scale 
of  nature  as  to  light  and  as  to  shadow,  as 
irell  as  to  the  richness  of  colour,  which  we 
have  not  in  oil-painting  nor  in  water-colour. 

When  you  were  employed  painting  on  glass, 
did  you  find  the  Kxcise  laws  present  any 
great  obstacle  to  the  improvement? — Yes, 
that  was  the  greatest  obstacle.  We  intended 
to  make  experiments  on  plate-glass;  I  did, 
and  succeeded  with  it,  but  the  expense  of 
plate  at  that  time,  in  consequence  of  the 
heavy  duty,  finally  put  an  end  to  those  ex- 
periments, as  we  could  neither  afford  to  pur- 
chase such  expensive  glass,  nor  to  erect  larger 
annealing-kilns,  for  if  not  properly  annealed, 
the  glass  is  liable  to  fly.  I  believe  I  was  the 
only  person  who  made  experiments  on  plate- 
glass;  they  were  supposed  to  be  successful, 
only  I  could  not  afford  to  carry  them  on,  for 
the  reason  before  given.  This  is  the  princi- 
pal cause  of  the  fall  of  painting  on  glass,  but 
if  I  could  have  made  my  experiments  duty- 
free, I  should  have  succeedea,  for  the  plate- 
glass  is  so  thick  that  it  would  be  safe  from 
being  broken  by  ordinary  means,  and  it  has 
besides  another  advantage,  that  plates  can  be 
obtained  sufficiently  large  to  obviate  the 
necessity  for  those  bars  which  interrupt  the 
present  works. 

Are  the  artists  who  pursue  glass-painting 
now  well  educated  in  drawing? — No,  the 
want  of  that  knowledge  has  helped  its  de- 
cline ;  Mr.  Hedgland,  the  architect,  Mr. 
Hoadly  and  Mr.  Oldfield,  are,  I  believe,  the 
principal  glass-painters  remaining. 

At  the  present  time  you  think  the  cause  of 
the  badness  of  execution  is  owing  to  the  want 
of  education  in  drawing? — Partly  so;  I 
should  have  painted  some  of  my  own  subjects, 
as  the  effect  produced  on  glass  would  be  par- 
ticularly adapted  to  them,  if  the  experiments, 
&c.  had  been  less  expensive.  I  have  always 
regretted  the  cost  of  the  experiments,  as 
works  executed  on  plate-glass  on  a  very  large 
scale  would  have  been  most  manificent  in 
cathedrals  or  great  public  buildings;  the 
knowledge  and  experience  we  had  gained 
from  our  various  experiments  would  have 
enabled  us  to  produce  grander  works  than 
have  ever  yet  been  seen  in  public  buildings. 
I  did  not  leave  this  branch  of  art  without 
establishing  a  mode  which  has  been,  and  will 
remain  in  use  as  long  as  glass-painting  is  an 
art. 

Why  did  you  discontinue  it?— I  could  not 
get  a  sufficient  price  for  a  highly-finished 
work  to  pay  for  the  hazard}  1  painted  some 
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vejy  highly-finished  paintings  which  were 
purchased  by  Lord  Enaismqre,  who  was  very 
fond  of  glass-painting,  and  I  finished  Mr. 
Charles  Muss's  works,  when  he  died  in  1824. 

After  you  left  glass-painting  you  became 
historical  painter  and  engraver,  and  have 
executed  your  own  designs? — Yea. 

Is  there  any  protection  for  copyright  in 
those  original  compositions?— Not  the  least  j 
for  the  expense  is  so  great,  that  even  if  we 
gain  our  action  we  sustain  great  loss,  and 
can  only  recover  so  much  as  we  can  prove 
has  been  sold  ;  and  it  is  no  easy  matter  to 
prove  more  than  the  sale  of  one  or  two 
prints,  although  we  may  know  a  thousand 
have  been  sold ;  we  are  therefore  ruined  if 
we  go  to  law.     I  have  in  my  own  person  ex- 
perienced great  losses  from  the  system,  as 
the  French  copies  of  my  works  are  brought 
over  from  France  and  sold  in  every  part  of 
the  country.     I  was  told  that  various 
fbops  in  Windsor  had  got  my  works  litho- 
graphed and  selling  at  very  low  prices, 
to  my  complete  ruin ;  and  if  I  am  not  pro- 
tected by  some  new  law,  I  shall  be  compelled 
entirely  to  leave  that  branch  of  the  profes- 
sion by  which  I 'live  j  for  my  pictures  are  so 
extensive  and  eost  me  so  much  labour  that  I 
cannot  subsist  by  painting,  as  very  few  can 
pay  me  1,000/.  or  2.000L,  and  I  cannot 
execute  them  for  less. 

What  is  the  principal  defect ;  this  expen- 
siveness  of  the  law  I — Yes,  in  a  great  mea- 
sure} it  costs  so  much  money  to  carry  the 
law  into  execution,  and  as  it  is  not  exactly 
clear,  we  are  not  sure  after  all  that  we  shall 
Ao(  be  beaten,  though  our  proofs  are  ever  so 
good.  The  person  may  come  forward  with 
false  witnesses,  and  swear  that  he  did  not  sell. 

But  you  have  obtained  an  injunction!— 
No,  I  cannot  get  an  injunction;  I  applied 
for  one  to  prevent  a  person  from  exhibiting  a 
copy  of  my  work  in  a  sort  of  diorama  of 
Belshazzar's  Feast,  in  Oxford-street,  and 
that  person  contested  it  with  me.  This 
dierama  was  a  most  infamous  piece  of  paint- 
ing, and  the  public  were  given  to  understand 
that  I  was  the  painter;  this  was  ruining  my 
reputation,  and  at  the  same  time  taking  that 
from  me  which  ought  to  be  my  own,  my 
copyright.  I  ought  to  have  the  power  of 
demanding  so  much  money  for  permission, 
hut  this  copy  was  made  not  only  without  my 
leave,  but  my  name  given  as  the  painter.  I 
endeavoured  to  stop  the  exhibition  by  an 
injunction,  but  was  referred  to  a  jury. 

Is  there  any  remedy  that  presents  itself  to 
your  mind  for  protection  ?— Yes ;  I  think  I 
could  be  protected  with  regard  to  the  law  of 
copyright  of  engravings,  &c,  and  take  this 
opportunity  of  showing  how  incorrect  is  any 
opinion  that  may  prevail  as  to  the  sufficiency 
of  Uw  present  protection  j  for  the  plagiarist 


is  not  only  safe  from  prosecution  on  account 
of  the  expense  of  such  prosecution  outweigh, 
ing  all  the  advantages  that  can  be  derived 
from  a  verdict ;  but  as  in  my  own  case,  he 
even  comes  into  the  field  with  a  cheaper  pro- 
duction, supported  by  all  the  effect  of  the 
advertisements,  and  other  expensive  means  of 
publicity  that  my  own  performances  had  led 
me  to  adopt.  He  not  only  robs  me  of  my  ideas, 
but  establishes  a  lucrative  trade  on  the  effect! 
of  my  pecuniary  outlay ;  wherefore  I  have 
always  thought,  and  I  still  think,  that  the 
copyright  should  remain  in  the  person  of  the 
designer,  so  long  as  he  lives,  and  of  his 
heirs  so  long  as  they  possess  the  works,  the 
same  as  any  other  property,  unless,  of  course, 
there  be  a  distinct  written  agreement  to  the 
contrary .    That  it  should  be  so  is  obvious, 
hut  there  is  not  in  fact  any  real  protection  to 
copyright,  owing  to  the  uncertain  state  of 
the  law  on  the  subject.    Supposing,  for  ex- 
ample, that  in  the  case  of  pirated  copies  of 
my  engravings,  I  do  by  chance  obtain  a  ver- 
dict from  a  jury,  I  can  only  recover  the 
amount  of  what  I  can  prove  the  defendant  to 
have  actually  sold,  which  is  my  sole  compen- 
sation for  the  thousands  that  are  known  to 
have  been  sold,  but  which  it  would  be  im- 
possible to  prove  by  evidence,  since  open 
book  accounts  of  such  transactions  are  never 
kept.    Or  take  another  case,  of  a  picture 
being  copied  for  a  dioramic  or  other  exhibi- 
tion; suppose  that  on  applying  for  the  in- 
junction, his  Honour  is  not  able  to  distinguish 
the  difference  between  a  picture  of  Belshaz- 
zar's Feast  and  a  piece  of  lace,  and  leaves  it 
for  a  jury  to  decide  whether  a  diorama  is  to 
be  considered  a  painting,  or  a  copy  coming 
under  the  meaning  of  the  Act ;  all  the  satis* 
faction  I  obtain  is  heavy  law  expenses,  with 
a  certainty  of  an  enormous  increase  if  I 
hazard  an  action.     The  above  cases  are 
enough  to  prove  that  there  is  no  efficient  pro- 
tection ;  but  there  are  many  other  ways  of 
infringing  a  copyright,  one  of  which  is,  thai 
any  unprincipled  person  may  copy  an  early 
and  most  imperfect  work,  and  publish  it  as 
if  just  executed,  although  the  publication  of 
such  a  puerile  attempt  would  never  have  been 
sanctioned  by  the  artist  from  regard  to  his 
own  reputation.    I  will  venture  to  suggest  a 
method  of  protection;  a  committee  of  gen- 
tlemen and  artists  might  be  appointed  to  sit 
at  the  museum  about  once  in  the  fortnight  or 
month ;  say  in  the  following  towns,  namely, 
for  England,  London,  Bath,  Liverpool,  Bir- 
mingham, Hull,  and  Newcastle-upen-Tyne ; 
for  Scotland,  Edinburgh  and  Glasgow  ;  and 
for  Ireland,  Dublin  and  Cork,  for  the  pur- 
pose of  receiving  and  registering  impressions 
•f  original  works,  after  which  the  copy  light 
should  be  considered  as  fixed ;  and  all  false 
copies  found  in  any  part  of  the  United  King. 
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dom,  after  the  copyright  has  been  fixed, 
should  be  seized.  We  should,  likewise,  have 
the  power  of  seizing  all  foreign  copies  as 
smuggled  goods,  and  treating  the  possessors 
accordingly.  Thus  no  print  should  be  pro- 
tected  unless  deposited  at  the  museum,  or 
whatever  other  place  or  places  might  be  ap- 
pointed; I  think  by  that  it  would  be  put  a 
stop  to.  I  would  have  it  at  the  British 
Museum,  certainly ;  it  would  be  desirable 
also  to  have  them  in  each  manufacturing 
town. 


MOTIS  AND  NOTICES. 

Portland  Breakwater.  — Objection*  have  been 
hinted  that  the  Portland  Breakwater  will  endanger 
ve  sel>  when  it  blow*  hard  at  N.  W . ,  which  ap- 
pear! extraordinary  tor  the  following  reasons,  vis. 
no  sea  can  operate  in  conjunction  with  the  wind  in 
that  direction,  as  the  land  from  the  north  (or  pre- 
ventive station)  towards  "the  Ferry  from  whence 
the  N.  W.  point  lays,  shelters  it  in  a  great  degree, 
and  the  distance  from  that  part  of  the  coast  to  the 
Brexk  water  being  only  about  two  miles  and  a  quar- 
ter, there  is  little  run  for  the  sea,  and  the  Break- 
water stop-,  any  swell  of  the  sea  fiom  entering  the 
Basin  within  it,  and  consequently  the  interior  must 
be  still  water.  In  reference  to  this  matter  it  is  to 
be  observed,  that  the  Plymouth  Breakwater,  when 
the  wind  is  from  the  S.  W.  to  S.E.,  is  situated 
nearly  with  respect  to  tho«e  winds  as  the  Portland 
Breakwater  should  be  with  regard  to  the  N.  W. 
The  Plymouth  Breakwater  breaks  the  sea  on  i  s 
entrance,  so  that  there  is  only  the  force  of  the 
wind  to  contend  with.  Vessels  In  violent  cases 
generally  lower  topmasts.  &c.,  and  make  ail  snuir. 
Vessels  coming  round  Portland  from  the  westward 
bound  to  Portland  Roads,  wind  at  S.  to  W.,  will 
clear  the  N  E.  point  of  the  Breakwater  with  the 
wind  on  the  beam,  and  cast  anchor  in  smooth 
water,  rind  with  the  wind  at  N.  W.  Ves^c's  bound 
for  Portland  Roads  fiom  the  westward  will  fetch 
the  N.  E.  point  of  the  Breakwater  without  tacking. 
Vessels  will  a  m>  have  the  advantage  of  bringing  up 
under  the  lee,  or  S.  E.  side  of  the  Breakwater,  so 
that  it  is  evident  it  wou'd  certainly  create  a  sate 
anchorage  for  ships  io  all  weathers,  within  the 
bosom  of  the  I-leof  Portland — Jersey  Star. 

To  Pur{fy  Foul  Caste.— First  wash  the  inside  of 
the  barrel  with  cold  water  till  it  huperfec'ly  cleat. 
Then  for  an  eighteen-galiou  cask  jnix  two  gallons 
of  old  water  with  half  a  pio|  q(  chloride  of  lime, 
which  may  be  purchased  for  twopence,  which  pour 
into  the  barrel,  and  shake  it  about  for  a. bout  a  quar- 
ter of  an  hour,  then  turn  it  out,  and  again  wash  the 
cask  with  pure  cold  water.  A  strong  smell  of  lime 
will  arise  for  some  time,  but  in  two  or  three  hours 
it  will  leave  it  entirely.  No  fear  need  be  entertained 
that  any  taste  or  smell  of  lime  will  be  given  to  the 
ale. 

Manufacture  of  Salt. — At  the  Anderton  work*, 
near  Northwich  a  new  method  of  making  Bait  has 
been  discovered,  and  pans  have  been  put  up  on  a 
small  scale  to  try  the  effect,  which  has  proveaso  far 
most  satisfactory.  A  fresh-water  boiler  is  placed 
in  the  midst  of  the  brine  directly  over  the  fire,  the 
brine  receiving  at  once  the  whole  of  the  heat  from 
the  beiler  and  the  tire;  the  overplus  steam  which  is 
generated  is  applied  to  another  pan,  by  this  means 
a  high  temperature  ia  obtained  for  1,600  surface 
feet,  which  by  the  old  mode  would  require  4  fires  ; 
immense  expense  in  labour,  and  wear  an )  tear,  is 
saved.  Mr.  William  Garrod  is  the  iuventor;  he 


ha*  taken  out  a  patent.  It  is  expected  that  more 
than  5  tons  of  salt  will  be  made  by  one  ton  of  coals ; 
by  the  old  method  not  mere  than  x|  or  3  can  be 
produeed  from  the  same  quantity  of  fuel.— Mining 
Journal. 

The  Macropona  —A  very  beautiful  and  extraor- 
dinary specimen  of  that  curious  fossil  fish,  the  ma- 
cropona, has  lately  been  discovered  in  the  chalk  of 
the  South  Do*ns.  It  is  nearly  two  feet  long;  the 
bones  of  the  head  are  finely  preserved,  and  are  held 
together  by  pyrites  ;  the  latter  have  probably  been 
proinced  by  the  evolution  of  sulphurated  hydrogen 
during  putrefaction,  and  the  presence  of  oxide  of 
iron  in  the  surrounding  mad ;  the  stomach  I*  also 
preserved.  The  lower  jaw  of  a  horse  has  lately 
been  found  in  the  rock  near  Rottlngdean,  embedded 
in  the  conglomerated  shingle  of  the  ancient  beach, 
in  the  cliff. 

We  were  present  at  an  experimental  trial  at  the 
Hereford  Foundry,  of  a  double-cylinder  grinding- 
mill,  of  a  construction  entirely  new  to  this  part  of 
the  kingdom.  The  mill  is  intended  for  crushing 
fruit,  bones,  &c,  is  of  great  power,  and  very  simple 
in  its  principle.  The  propelling  power  is  steam, 
but  horse  power  may  easily  be  applied.  Should  the 
entcrprislngproprietor.  Captain  Radford,  succeed 
in  perfecting  the  machine,  the  economy  which  it 
will  effect  in  horse  and  manual  labour  will  render 
the  mill  a  most  valuahle  agent  ou  every  farm.— 
Hereford  Times. 

The  Carlsruhe  Gazette  mentions  a  piece  of  me- 
chanism which  perfectly  imitates  the  voice  of  a 
child,  and  produces  di'tinctly  every  word  with  its 
proper  modulation.  The  mechanism,  it  says,  is 
very  simple,  consisting  of  sixteen  levers  answering 
to  the  sixteen  simple  sound*,  moved  by  so  mauy 
keys,  tike  those  of  a  harpsichord,  so  that  these,  pro. 
perly  tauched,  produce  any  articulate  sounds  re- 
quired. 

,  Flax  Spinning.— A  letter  from  Lille  says  :— *•  A 
great  establishment^*  now  erecting  in  this  city.  It 
is  intended  Tor  spinning  tiax  by  machinery.  Thus 
the  great  problem  is  solved,  for  which  the  Emperor 
Na'poleon  offered  a  reward  of  a  million  of  franes, 
and  we  shall  now  enter  into  competition  with  the 
Englis'i,  who  eagerly  buy  up  all  the  flax  of  oar 

•Country."— Brussels  Paper. 

Iver  M'lver's  answer  to  Anti-Carper's  challenge 
in  our  next;  also  Mr.  Beak's  reply  to  Mr.  Barlow. 

Communications  received  from  Mr.  H.  Michel — 
G.  F.— La  Verit*  toute  nue  -W.  C— M.  G.,  jun. 
—A  Sufferer— Mr.  H.  Richards. 


The  Supplement  to  the  last  volume,  containing 
title,  index,  &c.  and  portrait  of  Charles  Vignoles 
Esq.,  C.E.,  is  just  published,  price  6d.  Also,  the 
volume  complete,  in  boards,  price  Ox.  ad. 

* 

KJ"  Patents  taken  tut  with  eeonomy  and  de- 
spatch ;  Specifications  pi  p,ared  or  revised;  Ca- 
veats entered ;  and  generally  every  Braneh  of 
Patent  Business  promptly  transacted.  Drawings 
ef  Machinery  also  executed  by  skilful  assistants, 
•n  the  shortest  notice. 
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13,  Red  Lion-square.  Sold  by  G.  G.  Kknnis, 
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»**  IMPROVED  MAGIC  LANTERN  WITH 

SELF-MOVING  SLIDES. 

(Prom  the  FranJtlm  Journal.) 

Sir,— I  send  you  a  description  of  an 
improvement  in  the  magio  lantern  made 
by  me  in  1825;  an  account  of  which 
has  not  been  published  in  any  work.  By 
a  slight  alteration  the* common  form  of 
lantern  may  be  adapted,  la  the  accom- 
panying figures  (front  page)  similar  parts 
in  each  are  explained  by  the  same  letters 
of  reference. 

The  pulley  «  should  be  larger  than  the 
bottom  of  the  lantern ;  the  arbor  round 
which  it  works  is  secured  to  the  base  b; 
and  after  passing  through  the  pulley,  is 
received  in  a  socket  fastened  to  the  bot- 
tom of  the  lantern ;  on  this  pulley  there 
is  placed  a  band  of  glass,  e,  which  is 
kept  in  its  place  by  .fitting  into  a  groove 
turned  in  the  upper  side  of  the  pulley; 
the  figures  to  be  exhibited  are  painted  on 
the  glass  in  the  same  manner  as  thus*  on 
the  common  slides.  On  the  top  of  the 
lantern  a  fan  d  is  placed,  fp  .that  the 
leaves  on  one  side  of  the  centre  will  be 
acted  upon  by  the  rarefied  air  passing  up 
the  chimney  ;  at  ope  end  of  the  spindle 
of  the  fan  is  a  small  pulley,  e,  over  which 
an  endless  cord  paive*,  and  connects  it 
with  the: pulley  a;  the  intermediate  pul- 
leys,/**, are  for  the  purpose  of  changing 
the  direction  of  the  cord,  so  as  to  admit  - 
of  its  passing  around  d. 

Nyw  it  is  evident,  that  when  the  lamp 
in  the  lantern  is  lighted,  and  a  current 
of  heated  air  passes  up  the  chimney,  the 
fan  will  revolve,  aud  the  motion  will  be 
communicated  to  the  hand  of  glass  on 
the  pulley  a;  and  that  the  figures  will 
be  represented  on  the  screw  in  succession 
as  they  are  painted  on  the  glass. 

I  n  exhibiting,  to  give  the  greatest  effect 
to  the  deception,  have  a  hood  placed  over 
the  lantern,  and  a  cord  leading  from  it 
over  pulleys,  fastened  to  the  ceiling  at  a 
back  part  of  the  room;  when  the  audience 
are  seated  aud  the  lights  extinguished, 
by  raising  the  hood  quickly,  it  will  appear 
to  those  not  in  the  secret  to  be  the  work 
of  enchantment.  As  soon  as  the  figures 
have  all  passed,  lower  the  hood  over  the 
lantern,  change  the  hand  of  glass  for 
another,  and  so  on  to  the  end. 

The  above  arrangement  admits  of  a 
more  perfect  action  than  the  old  plan ;  for 
instance,  there  may  be  a  stationary  slide, 
with  a  road,  &c.  painted  on  it;  aud  on 
the  band  of  glass,  a  troop  of  horse  ma/ 


be  represented,  which  will  have  the  ap- 
pearance of  travelling  over  the  ground : 
the  effect  may  be  heightened  by  the 
under  side  of'the  pulley,  near  the  pe- 
riphery, being  fluted  in  radii,  by  fixing 
*  directly  under  the  tube  of  the 


•in  u 


lantern ;  the  pulley  in  passing  over  it 
will  receive  an  undulating  motion,  which 
will  he  communicated  to  the  figures  on 
the  glass.  Fig.  1  is  a  longitudinal  sec- 
tion taken  through  the  centre.  Fig.  2,  a 
perspective  view  of  the  lantern  and  its 
appendages. 

Yours  respectfully, 

A.  C.  Jones. 


barnes'  standing  press. 

Report  of  the  Committee  on  Science,  and  the 
Arts  of  the  Franklin  trttitute,  to  whom  tbis 
Standing  Preta  waa  referred  lor  examination. 

This  press  (see  front-page}  embraces 
the  following  combination  of  simple  ma- 
chines, viz.  a  single  screw  in  the  centre 
of  a  cast-iron  frame,  moving  vertically 
through  a  nut  or  box  in  the  upper  part  of 
the  said  frame,  which  box  is  supported 
when  the  press  is  not  in  use  on  a  cross, 
plate  below,  and  when  in  action  is  kept 
down  by  the  upper  head  of  the  frame. 
To  the  box  is  attached  a  toothed-wheel  of 
cusl-iron,  on  the  upper  surface  of  which, 
continuous  with  the  surface  of  the  Itox 
Itself,  is  placed  a  circuit  of  ellipsoidal 
friction-rollers,  kept  in  their  places  by  a 
flanch  on  a  moveable  ring  or  iron,  and 
laying  between  the  upper  surface  of  the 
ox  and  the  under  surface  of  the  top- 
plate  of  the  frame.  By  the  arrangements 
thus  far  described,  it  will  be  perceived 
that  the  screw  rhay  rise  and  fall  by  re- 
f olving  on  its  "own  axis,  carrying  with  it 
the  platten  attached  lo  its  lower  extremity 
by  means  of  a  knob  or  head  of  well- 
known  application.  The  screw  is  made 
to  revolve,  by  four  arms  fastened  to  the 
body  thereof,  just  above  the  platten. 
With  this  arrangement  the  machine,  in 
point  of  action,  differs  in  no  respect  from 
the  common  screw-press,  but  may  be 
quickly  turned  in  either  direction,  involv- 
ing no  serious  loss  of  lime  in  bringing  the 

Elatten  to  aud  from  its  work.  When, 
owever,  the  pressure  becomes  too  intense 
to  allow  the  workman  longer  to  turn  the 
•crew,  the  arms  just  mentioned  are  made 


stationary  by  a  plug  or  plugs  set  into  the 
platten,  and  the  box  itself  is  turned  by 
means  of  a  horizontal  tangeut  screw  ap- 
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plied  to  the  tangent-wheel  already  de- 
scribed. It  is  now  that  (he  friction-rollers 
come  into  play,  preventing,  to  a  consi- 
derable extent,  the  resistance  which 
Would  otherwise  proceed  from  the  action 
of  the  box  against  the  roller  in  the  top 
block  against  which  it  plays.  The  axis 
of  the  screw  has  a  winch  of  convenient 
length,  by  which  it  may  be  turned  as 
long  as  it  is  thought  practicable ;  and  it 
also  carries  a  toothed-wheel,  which  is 
capable  of  being  acted  on  by  a  pinion  of 
touch  smaller  diameter,  that  may  be 
thrown  into  gear  at  pleasure,  and  to 
which  the  winch  may  be  then  transferred. 
This  third  and  last  mode  of  giving  motion 
to  the  press,  is  only  required  when  ex- 
treme pressure  is  to  be  communicated. 

The  Committee  think  the  advantage  of 
three  rates  of  speed  in  this  press  will 
com  mend  it  to  the  attention  of  manufac- 
turers, who  have  often  found  cause  to 
complain  of  the  loss  of  time  involved  by 
the  common  hydrostatic-press,  with  a 
single  forcing-pump,  and  equally  so  by 
those  screw-presses  in  which  the  whole 
range  of  motion  was  to  be  effected  by  a 
comparatively  slow  process. 

As  the  inventor  does  not  confine  him- 
self to  any  particular  scale  of  dimensions, 
we  have  not  deemed  it  necessary  to  rnakie  ,■■ 
a  statement  of  the  calculation  applicable 
to  the  press  which  we  have  examined, 
further  than  to  remark,  that  it  multiplies 
the  force,  applied  10,000  times,  and  when 
operated  on  by  a  single  man  capable  of 
applying  sixty-six  pounds,  may,  exclusive 
of  friction,  apply  a  pressure  "amounting 
to  about  200  tons. 

William  Hamilton,  Actuary. 
June  11,  1835.  ,  , 

NOTES  OP  A  TRAVELLER  OS  AMERICAN 
STEAM-NA  VACATION. 

NO.  III. 

Mr.  Editor, — In  my  former  papers  I 
promised  to  give  you  a  general  outline  of 
the  build,  shape,  trim,  &c.  of  the  Western 
steamers,  which  are  all  constructed  for 
the  navigation  of  smooth  water.  They 
are  all  intended  to  run  on  an  "even  keel," 
though  few  of  them  are  entitled  to  that 
character,  for  their  bottoms  are  generally 
fiat.  The  bows  are  shaped  rather  bluff— 
in  the  best  and  last  constructed,  like  the 
of  a  duck,  which  appears  to  be  the 
now  most  approved  of.  The  curves 


of  the  bow  gradually  lose  themselves  in 
right  lines,  which  compose  the  bottom 
and  sides,  till  about  four-fifths  the  length, 
when  they  draw  in  for  the  run  towards  tbe 
stern.  The  run  is  moderate;  its  use 
more  to  give  effect  to  the  rudder  than 
improve  the  sailing  of  the  vessel.  The 
wall-side  secured  with  diagonal  timbers, 
and  a  partition  extending  from  stem  to 
stern  in  the  hold,  rising  from  the  kelson, 
also  braced  with  diagonal  timbers,  give 
great  stability  to  the  hold,  so  that  but 
little,  if  any,  change  of  shape  takes 
place  when  the  boat  is  launched ;  though 
many  boats  have  been  «*  hogged**  from 
want  of  braces  of  this  kind,  or  some  other* 
It  is  common  to  carry  bridges  or  braces 
from  stern  to  stern  of  the  boats  in  various 
ways,  particularly  when  they  are  sharp, 
on 'account  of  their  great  length,  ren- 
dering a  falling  down  of  these  parts 
almost  certain.  Besides  the  •*  midriff" 
spoken  of  above,  as  dividing  the  hold  into 
the  larboard  and  starboard,  it  is  now 
common  to -.run  water-tight  partitions 
across,  so  that  the  body  of  the  steamer, 
like  the  Chinese  junks,  is  composed  of  a 
number  of  distinct  water-tight  chambers. 
The  plan  is  a  very  good  one,  though, 
like  every  thing  etsc,  it  is  subject  to  some 
objections,  which  are  nothing  compared 
%o  the  immense  security  afforded  by  the 
arrangement.  The  snag-chamber  in  front 
is,  or  should  be,  empty;  or  may  be  used 
to  hold  lumber  for  the  carpenter,  who 
should  be  always  well  supplied  with 
"  stuff/'  particularly  boards  for  the  pad- 
dles, which  are  constantly  injured  by 
drift-logs,  ice,  and  so  forth. 

The  timbers  for  the  deck  are  carried 
over  the  gunwale  for  a  sufficient  distance, 
so  that  when  the  deck  is  planked  it  ex- 
tends a  considerable  distance  abroad, 
forming-  a  stage  or  balcony,  called  the 

guard."  The  stauncheons  for  the  cabins 
are  quite  independent  of  jhe  ship's  tim- 
bers, though  they  rise  from  the  deck  im- 
mediately over  them.  Indeed,  it  is  cus- 
tomary to  finish  the  deck  and  guard  as  if 
it  was  not  intended  to  put  a  cabin  or 
rather  hotel  upon  it.  The  boat-builder 
finishes  so  far,  and  receives  his  money, 
delivering  the  vessel  to  the  owner;  or  he 
gets  a  note  or  bond  on  delivering  the 
hull  up  in  thisstite.  The  fiiter  up  and 
carpenters  next  begin  at  the  cabin,  by 
monUing  holes  in  the  deck  for  the  up- 
rights, and  planing  the  sheathing  of  the 
paddle-boxes.  When  they  have  advanced 
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sufficiently,  the  engineer  ships  the  fire- 
place on  the  deck,  and  frets  in  the  boilers, 
which  are  set ;  the  engine  is  next  put  up. 
The  other  jobs  are  dispatched  in  order. 
The  cabin  is  fitted  up,  carpeted  and  fur. 
Dished  ;  the  cuddy  set  to  rights ;  and 
every  thing1  arranged  for  the  commence- 
ment of  business.  The  builder  is  at  all 
risks  until  he  delivers  the  boat  to  the 
carpenters,  \\  lien  it  may  he  considered  as 
becoming  the  property  of  the  owners, 
though  they  may  have  advanced  money 
to  the  builder  before.  All  the  parties 
who  have  performed  work  in  the  boat,  or 
furnished  materials  that  are  in  her,  have, 
if  they  choose  to  register  their  accounts, 
liens  on  her,  which  are  equivalent  to 
mortgages.  They  may  advertise  and 
tell  her  if  their  accounts  are  not  paid,  or 
sufficient  security  or  satisfaction  given 
them  that  their  claims  will  be  paid  before 
the  vessel  makes  her  first  trip.  A  steamer 
is  always  accountable  for  the  debts  of  the 
captain  and  crew  incurred  on  the  account 
of  the  owners  afterwards ;  so  one  may 
easily  understand  why  these  craft  change 
owners  so  very  often. 
.  The  gentlemen's  cabin  used  to  be 
placed  in  the  lower  or  proper  deck,  and 
the  ladies'  above  it»'as  in  the  Huntsman} 
but  this  is  not  the  fashion  in  the  largest  ~ 
boats  of  the  present  day.  In  these  the 
lower  deck  is  devoted  to  various  uses^ 
and  the  cabin  extends  from  the  bell,  over 
the  boiler,  to  the  stern.  The  first  part  is 
a  broad  balcony,  with  the  officers'  rooms 
on  each  side,  and  the  captain's  and  clerks' 
offices,  &c.  Then  comes  "  the  free  and 
easy,*'  where  gentlemen  may  lounge  and 
smoke.  Next  is  the  gentlemen's  cabin, 
very  elegantly  fitted  up ;  in  this  the 
Denhs  are  fitted  up  on  either  side,  or. 
shut  off  by  doors,  into  private  state, 
rooms.  So  many  as  100  berths  are  fre- 
quently found  in  this  part  of  the  larger 
boats.  After  this  cabin  comes  the  ladies' 
cabin,  separated  from  the  first  by  a  glass 
door  and  blinds ;  it  is  fitted  up  in  the 
same  style  with  the  other,  and  has  every 
accommodation  that  can  be  desired.  The 
balcony  at  the  stern  is  peculiarly  the  pro- 
perty of  the  ladies.  Above  the  cabin  is 
the  steerage,  or  place  for  deck  passengers, 
where  they  make  the  best  of  it.  They 
find  their  own  bedding  and  food.  The 
sides  are  open  to  the  weather,  though 
curtains  are  provided  to  keep  out  the 
rain,  and  hammocks  and  unfurnished 

berths  to  those  who  choose  to  use  them. 

— 


The  passengers  have  a  Urge  fire,  at  which 
they  may  do  their  cooking,  and  every 
other  requisite ;  so  that  people  who  are 
accustomed  to  "  rough  it/'  feel  quits 
pleasant  and  comfortable;  they  have  the 
range  of  the  upper  deck,  or  roof,  where 
most  of  them  spend  the  day,  from  light 
to  darkness,  in  a  voyage,  which  fre- 
quently lasts  from  twelve  to  twenty  days. 
It  is  quite  a  mistake  to  suppose  that  any 
familiarity  takes  place  between  the  deck 
and  cabin  passengers  ;  the  line  of  demar- 
cation is  as  strictly  observed  as  upon  our 
own  steamers.  A  deck-passenger  in  the 
cabin  would  be  made  to  pay  cabin  fare  if 
he  went  into  it  for  a  minute.  Jn  the 
Eastern  boats  the  same  rule  is  not  ob- 
served, but  will,  no  doubt,  soon  be  esta- 
blished. Indeed,  the  inconvenience  is 
very  trifling.  If  any  annoyance  is  felt  it 
is  generally  produced  by  old  country 

Eeopje ;  the  Americans  generally  try  to 
ehave  as  ladies  and  gentlemen,  no  mat- 
ter what  their  rank  or  condition.  During 
my  rambles  in  the  United  States,  I  never 
experienced  rudeness  or  bad  breeding* 
from  any  persons  but  English,  Irish, 
and  Scotch— the  first  particularly,  who 
always  appeared  to  he  out  of  humour, 
and  who,  you  would  suppose,  were  pri- 
soners on  their  parole,  from  the  manner 
they  faulted  every  thing,  and  praised  up 
the  father-land,  when  they  all  wished 
themselves  back  again. 

To  return  to  our  subject.  The  main- 
shaft  used  to  be  placed  very  far  forward, 
about  the  place  of  the  second  fifth  of  the 
boat's  length  from  her  head.  But  Utter* 
ly  the  position  of  the  shaft  has  gone  more 
aft,  so  that  it  is  now,  in  the  largest  and 
newest  boats,  as  near  the  stern  as  possi- 
ble. Every  move  aft  was  attended  with 
increase  of  speed,  which  may  be  readily 
explained  ;  the  back-water  from  the  pad- 
dles filling  up  in  part  the  vacuum  pro- 
duced in  the  water  by  the  motion  of  the 
boat  forward — and,  again,  the  paddle- 
boards  biting  into  water  much  stiller  at 
or  near  the  stern  than  the  surface-water 
or  wave  which  is  thrown  right  and  left  off 
the  bows,  and  in  which  they  formerly 
worked.  The  difference  in  this  way  must 
be  very  considerable.  The  filling  up  the 
cavity  in  the  water  behind  a  very  long 
boat,  which  has  parallel  sides  and  a  very 
short  run,  is  a  matter,  I  conceive,  of  great 
importance,  and  must  add  greatly  to  her 
speed.  I  have  often  speculated  on  the 
advantages  which  might  be  expected 
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from  paddles  so  constructed  that  they 
would  dig-  the  water  from  a  steamer's 
bow,  and  at  the  same  time  impel  her  s 
but  taking  every  thing  into  account,  and 
looking  to  nature  for  a  model,  1  do  not 
think  that  the  advantages  would  at  all 
balance  or  come  near  the  disadvantages 
of  such  an  arrangement.  The  filling  up 
of  the  vacuum  as  detailed,  has  been  found 
very  beneficial.  .  *'» 

The  large  paddle-boards  are  now  di- 
vided into  two,  so  that  the  concussion  of 
the  board  against  the  water  is  also  divided 
into  two.  The  chance  of  the  board  break- 
ing is  diminished  one-half,  and  the  facili- 
ties of  mending  doubled ;  the  practice  is, 
accordingly,  found  beneficial,  though  I 
do  not  think  the  plan  good  in  water  free 
from  drift,  for  it  breaks  the  water  too 
much.  In  theory,  a  pair  of  paddles 
should  present  a  larger  transverse  section 
to  the  water  than  the  boat  itself,  so  that 
they  should  not  move  the  water  they 
come  in  contact  with,  but  that  it,  by  re- 
action, should  move  the  centre  of  the 
paddle-wheels  forward  in  the  direction  of 
the  ship's  course.  My  meaning  will  be 
understood,  by  supposing  the  paddles  to 
be  formed  of  spikes,  which  strike  into  the 
bottom  of  the  river,  and  come  out  with*, 
out  strain.  If  we  suppose  such  a  con- 
trivance set  in  motion,  the  boat  will  be, 
as  it  were,  "  polled"  forward,  and-  ho 
fluid  moved  but  that  which  the  Jboatit self 
displaces,  a  great  part  of  which  will  fall 
into  the  cavity  behind,  provided  the  boat 
is  moved  at  a  proper  velocity,  and  is 
shaped  correctly.  t  1  think  I  can  foresee 
a  great  improvement  in  inland  navigation 
by  the  adoption  of  this  principle  in  a 
combination  of  railroads  and  canals,  the 
body  of  the  load  being  carried  on  the 
canal,  and  the  speed  obtained  by  the  bite 
on  the  rails.  From  the  data  already  fur- 
nished, one  would  think  that  a  speed  of  50 
or  60  miles  or  more  per  hour  might  be 
obtained  for  flat  boats  in  this  way,  which 
would  displace  no  water  or  raise  no  wave 
before  them  at  this  speed,  that  is  to  say, 
if  the  tables  published  are  correct.  There 
are  several  considerations  that  make  one 
suspect  that  the  reason  a  great  wind 
smooths  the  sea  is  because  of  its  great 
velocity.  This  also  accounts  for  the  rising 
of  cannon-balls  from  the  surface  of  the 
water,  &c.  Experiment  will  decide  the 
speed  at  which  the  boats  must  be  im- 
pelled to  attain  the  skimming  velocity, 
when  the  fluid  surface  becomes  a  railroad 


of  perfect  surface.  We  can  readily 
where  the  canal  should  be  deepened  to 
allow  of  the  boats  to  float,  at  those  places 
they  would  have  to  stop  at  or  start  from. 
The  quantity  of  water  would  be  incon- 
siderable which  would  be  required ;  and 
that  horrible  motion  would  be.  avoided, 
which  upsets  one  after  travelling  a  few 
miles  on  those  railroads  now  in  use. 
Perhaps  this  project  will  be  considered  as 
foolish  as  the  pneumatic  or  undulating 
railroad ;  but  wno  knows,  it  may  have  its 
day,  like  many  other  movements,  in  the 
march  of  mind  ?  I  hope  none  of  your 
readers  will  be  so  foolish  as  to  take  a  pa- 
tent out  for  this  plan  ;  if  they  do,  and  it 
succeeds,  they  will  surely  make  me  some 
compensation  for  its  discovery,  and  give 
me  and  mine  the  use  of  it,  when  we  pass 
that  way. 

I  must  return  again  from  my  digres- 
sion. 1  believe  I  started  from  the  pad- 
die-boards,  which  are  secured  to  wooden 
bars,  inserted  into  iron  mortices,  in  a  kind 
of  star-shaped  head,  or  chuck,  which  is 
fixed  on  the  shaft  at  each  side  of  the 
paddle.  By  this  plan  the  arms  are  easily 
repaired  or  replaced,  Without  deranging 
the  general  "  rig"  of  the  paddle.  On 
\ these  arms  the  paddle-boards  are  firmly 
secured,  at  proper  distances  from  the 
centre,  according  to  the  load  of  the  vessel. 
The  main-shafts  are  attached  to  the  fly- 
wheel* which  pulls  one  by  a  short  crank 
and'pushes  the  other  in  the  common  way. 
The  fly-wheel  is  absolutely  necessary,  one 
cylinder  alone  being  always  used  in  all 
the  boats,  which  have  been  approved  of, 
with  the  exception  of  one,  which  I  may 
hereafter  mention.  It  is  of  use  in  pump- 
fng/and  doing  work  when  the  paddles  are 
not  in  gear.  The  fly-wheel  stands  exactly 
Over  the  kelson,  and  is  secured  by  a 
frame  extending  the  whole  length  of  the 
vessel,  which  is  connected  with  the  kel- 
son. This  frame  may  be  called  the  back- 
bone of  the  vessel ;  it  is  this  that  distri- 
butes the  moving-power  to  all  the  parts, 
and  communicates  all  the  impediments  or 
re-actions  through  the  pitman,  which  con- 
nects the  fly-wheel  crank  to  the  engine 
itself.  The  cylinder  is  placed  horizon- 
tally, no  matter  how  large  it  is;  and,  for 
the  purposes  of  "  land  and  water"  navi- 
gation, this  is  decidedly  the  best  position 
that  can  be  found  for  it.  The  push  is  in 
the  direction  of  the  ship's  motion,  and 
the  consequence  is,  that  the  shafts  last 
much  longer,  from  not  being  exposed  to 
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those  sudden  jars,  which  cause  so  unplea- 
sant a  feeling  or  pulsation  in  all  craft  im- 
pelled by  perpendicular  pistons.  The 
annals  of  railroads  furnish  evidence  al- 
ready of  the  vast  superiority  of  the  hori- 
tontal  over  the  vertical  cylinders.  The 
piston-head  is  furnished  with  a  cross- 
bar, the  ends  of  which  are  provided  with 
a  pair  of  skeins,  which  firmly  grip  a  bar 
of  plate  of  iron,  firmly  secured  on  each 
aide  of  the  frame.  This  plate  is  kept  ex- 
tremely well  oiled,  so  as  to  avoid  friction, 
for  it  supports  the  whole  weight  of  the 
piston-liead.and  half  that  of  the  pitman  at 
all  times,  and  occasionally  a  large  pro- 
portion of  the  weight  of  the  piston  itself, 
and  a  proportion  of  the  weight  of  the 
other  half  of  the  pitman.  It  is  necessa- 
,  rily  very  strong,  and  longer  than  the 
stroke  of  the  engine.  It  is  a  very  primi- 
tive and  simple  apparatus,  but  wonder- 
fully cheap  and  effective.  They  are 
adopting  it  in  preference  to  the  beautiful 
parallel  motion  in  the  steamers  on  rail- 
roads. 

The  cylinders  to  the  engines  are  of  all 
diameters,  from  a  few  inches  to  40;  they 
are  from  40  inches  to  90  inches  in  length; 
and  as  uo  two  steamers  use  steam  of  the 
same  elasticity,  it  is  next  to  impossible  to 
•tate  th«  moving-power  of  any  of  them, 
though  it  ie  certainly  very  great  in  some. 
1  have  often, wished  and  intended  to  make 
a  log,  and  test  by  actual  experiment  the 
speed  of  these  vessels,  but,  unfortunately, 
neglected  it.  The  estimated  distance  be- 
tween different  places  on  the  river  is  quite 
uncertain,  and  may  vfcry  very  much 
according  to  the  quantity  of  water.  But 
guessing,  as  every  body  will  who  has 
been  in  America  for  a  long  time,  I  would 
say  that  the  Whale,  a  tow-boat,  employed 
from  the  Gulf  to  New  Orleans,  is  the 
quickest  steamer  I  have  seen  in  Europe  or 
America,  and  1  think  I  have  seen  tour- 
fifths  of  all  the  steamers  in  the  world.  I 
have  not  seen  the  Lexington,  a  new  vessel 
plying  from  New  York  to  New  Provi- 
dence, or  the  steam-raft;  but  I  have  seen 
nearly  all  the  English,  Scotch,  and  Irish 
boats,  and  travelled  in  many  of  them,  yet 
I  do  not  think  any  of  them  could  keep  up 
with  the  Whkle,  which  is  a  perfect  model 
for  sailing,  and  has  a  most  powerful 
engine  on  board. 

Cotton  packing  has  been  substituted 
for  hemp  with  success;  but  a  material  is 
•till  wanting  as  a  substitute  for  both.  I 
never  heard  of  metallic  stuffings  being 


used,  nor  of  the  lower  side  of  the  cylinder 

wearing  so  as  to  be  unfit  for  use.  The 
cylinders  are  planed  out,  and  not  turned, 
when  they  are  large ;  small  ones  are 
turned,  but  this  is  a  matter  of  little  mo- 
ment. The  valves  are  of  the  puppet 
form,  and  each  is  independent  of  the 
others.  The  simple  leverage  acts  by 
means  of  four  eccentrics,  coming  from 
the  main-shaft,  or  one  or  two,  as  the  case 
may  be,  so  that  the  valves  are  opened 
■and  shut  at  the  proper  moment,  to  take 
advantage  of  the  spring  of  the  steam,  or 
.•*  cut-off"  principle. 

The  engines  are  very  simple,  and 
finished  with  taste,  little  brass  or  orna- 
ment being  allowed.  From  the  cross- 
bar to  the  piston-head  there  is  a  pitman, 
which  works  a  bell-crank,  which  works  the 
two  pumps,  the  force  or  hot,  and  the  cold 
water*  The  escape  steam  passes  into  and 
through  a  vessel  called  the  44  heater,'* 
from  which  the  supply  of  water  to  the 
force  pump  is  derived,  and  into  which 
the  cold  water  pump  discharges  itself. 
Though  the  steam-pipe  is  very  large,  the 
noise  is  very  great  when  it  escapes  into 
the  atmosphere ;  it  resembles  the  snort- 
ing of  a  whale  at  a  distance;  one  can 
tell  at  a  distance,  when  the  steamer  Is  out 
of  eight,  whether  she  is  going  up  or  down 
stream,  by  the  difference  in  the  sound  of 
the  escape  steam.  If  we  compare  the 
sound  to  a  cough  of  some  enormons  ani- 
mal, you  will  easily  understand  the  differ- 
ence ;  the  coughs  produced  ingoing  down 
being  full  and  easy,  while  those  which 
occur  coming  op  are  short  and  hard. 
Indeed,  our  own  breathing  illustrates  the 
difference  when  we  are  moving  on  a  flat 
surface  and  going  up  hill.  The  different 
steamers  are  known  by  their  different 
coughs,  which  are  heard  frequently  at 
great  distances  at  night  when  the  <ttr  is 
still.  The  difference  of  sound  depends 
not  only  on  the  elasticity  of  the  steam, 
but  also  on  the  rise,  form,  and  material  of 
the  eduction-pipe,  which  is  different  in 
ail; In  some  it  is  made  of  wood, in  others 
of 'copper  or  iron.  The  mouth  differs 
very  much ;  so  also  does  the  shape  of  the 
heater  or  ressel  into  which  the  steam 
rushes  from  the  cylinder,  and  in  which 
the  first  sound  is  made. 

The  cold  water  pump  is  generally 
made  of  copper.  The  hot  or  force  pump, 
composed  of  metal,  is  carefully  bored, 
and  fitted  with  a  hollow  plunger  or  pis- 
ton, which  fits  it  without  any  stuffing- 
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bo*.  The  pitman,  which  works  this,  ex- 
tends to  the  bottom  or  head  of  this  hollow 
cylinder,  where  it  is  secured  with  a  pin. 
By  this  means  the  perpendicularity  of  the 
plunger  is  very  slightly,  if  at  all,  affected 
by  the  motion  of  the  hell-crank,  and  pit- 
man which  drives  it.  These  pumps  last 
rery  well,  and  are  very  easily  repaired. 

I'he  boilers,  or  generators  of  the  heat, 
come  next  to  be  described.  They  are 
composed  of  wrought-iron  plates,  gene- 
rally three-eighths  of  an  inch  thick,  which 
are  rivetied  together  by  the  best  Ameri- 
can iron  bolts,  which  are  worked  red-hot, 
which  not  only  diminishes  the  labour  in 
making  the  rivet,  but  prevents  the  chance 
of  a  flaw  or  strain  in  the  rivet  itself,  and 
actually,  by  its  shrinking  in  cooling, 
doses  the  joint  more  effectually  than 
could  be  done  in  any  other  way*  The 
joints  are  afterwards  finished  and  caulked 
with  soft  iron,  and  made  perfectly  titrht. 
The  holes  In  the  plates  are  often  drilled 
out,  or  punehed  by  an  apparatus,  which 
removes  the  piece  without  injuring  the 
texture  of  the  surrounding  iron.  The  ends 
of  the  boilers  are  sometimes  made  of  the 
same  kind  of  plates,  and  in  the  sides,  but 
one  of  them  is  generally  made  of  cast 
metal.  In  this  head  an  oval  opening  rs 
leu  for  a  man-hole,  large  enough  lor  per- 
mit a  man  to  go  into  the  boiler  to  clean  it. 
The  sides  of  this  man-hole  are  sloped 
inwards,  and  as  the  cover  sides  slope  out* 
wards,  a  steam-joint  is  made,  which  be- 
comes tighter  with  every  increase  of 
pressure  from  within.  It  is customarv  to 
pat  some  stuffing  covered  with  white 
lead  between  the  surfaces,  to  make  the 
joint  good.  The  cover  being  oval,  it  can 
be  put  in  or  taken  out  of  the  boiler  by 
turning  it  half  ronnd,  and  then  laying  it 
flat.  If  it  were  round,  it  could  not  he 
withdrawn.  The  cover  is  provided  with 
a  female-screw  on  its  outside,  into  which 
t  male-screw  is  fixed  when  it  is  put  in  its 
place.  The  latter  carries  a  cross-bar  of 
iron,  each  end  of  which  butts  against  the 
steam-boiler,  so  that  when  the  cover  is 
put  on,  by  inserting  this  screw  into  its 
place,  una  turning  it  until  the  strain  is 
sufficiently  great  to  bring  the  head  into 
its  place,  and  make  the  white  paint  flow, 
we  have  the  joint  complete.  Thus  one 
screw  is  quite  sufficient  to  fix  the  man- 
hole. I  have  been  rather  particular  in 
describing  this  part  of  the  apparatus,  for 
1  much  approve  of  it.   1  do  not  recollect 


having  seen  it  in  Europe.  Under  the 
man-hole,  and  below  the  intended  water* 
level  of  the  boiler,  is  placed  a  round 
opening,  intended  for  the  flue,  which 
passes  through  the  boiler.  Its  rise  de- 
pends on  the  diameter  of  the  boiler. 
The  flue  is  made  of  the  same  or  thicker 
iron  than  the  boiler;  sufficient  space  is 
left  between  the  bottoms  of  the  flue  and 
boiler,  that  the  dirt  can  be  easily  removed. 
The  boilers  are  all  made  perfectly  ronnd. 
Their  length  varies  from  18  to  2d  feet,  or 
perhaps  more ;  diameters  from  30  to  48 
inches,  or  less.  I  am  not  quite  certain  of 
the  exaet  dimensions,  for  I  have  no  mea- 
surements by  me,  though  I  am  quite 
familiar  with  the  apparent  sixes  of  the 
different  boilers  of  the  different  boats. 

The  boilers  are  now  generally  made  of 
American  iron,  which  resembles  the  very 
best  Swedish.  Its  superiority  over  the 
English  may  arise  from  the  excellence 
of  the  iron  ore,  which  is  the  same  with  the 
Swedish— from ;,the  use  of  wood  in  its 
reduction  generally,  or  of  coal,  which  is 
nearly  free  from  sulphur.  Indeed,  the 
natural  advantages  of.  the  neighbourhood 
of  the  Ohio  River,  a«d  its  tributaries,  for 
i  the  iron  trade  are  so  great,  andao  vastly 
superior  to  any  possessed  by  any  coal  or 
iron  district  in  England,  Wales,  Scot. 
.  land,  Sweden,  or  Russia,  &c„  that  it  must 
rise  before  all  of  them  in  importance,  if 
peace  continues;  indeed,  it  is  impossible 
to  convey  an  idea  of  its  superiorities. 
The  Americans  themselves  are  not  aware 
of  the  immense  advantages  they  possess 
over  all  the  worldin  this  respect.  The 
.  time,  however,  is  not  far  distant  when  the 
4  simple  citizens  of  this  district  will  com- 
pete with  our  own  mighty  iron  Lords  of 
;  England,  Scotland,  and  Wales.  Indeed, 
the  number  of  Europeans  employed  in 
•_  the  works  of  Pittsburgh,  Brownville,  &c, 
show  that  the  mother  country  had  better 
take  care  what  she  is  about  in  vexing  her 
sons  now  labouring  for  bread  in  the 
.  English  collieries  and  iron-works;  for 
they  can  all  get  employment  and  better 
wages  in  America,  at  this  moment,  than 
they  can  get  at  home,  and  be  sure  of  bet- 
ter and  civilrr  treatment  from  their  em- 
ployers. 1  have  spent  many  a  pleasant 
hour  working  with  and  looking  on  at 
English,  Scotch,  Irish,  and  Welchmen,  in 
the  foundries  and  rolling-mills,  &c,  and 
never  knew  one  to  complain  of  want  of 
work,  or  harsh  treatment.   The  heat  in 
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summer,  end  the  profuseness  of  food  and 
general  cheapness  of  drink  and  fruit, 
were  the  only  things  they  had  to  find 
fault  with.  I  mention  these  facts  with 
hopes  that  they  may  prove  a  check  to 
some  masters,  whose  insolence  and  ty- 
ranny is  a  disgrace  to  this  country. 

But  once  more  to  our  subject.  The 
boilers  are  all  ranged  on  one  foundation- 
plate,  so  that  the  water  in  all  is  at  the 
same  level.  It  is  supplied  to  each  from 
a  common  main  which  extends  from  the 
force-pump.  It  opens  into  each.  The 
steam  is  taken  off  at  the  middle  of  each 
boiler  at  top,  where  it  enters  a  common 
main  which  passes  to  the  cylinder.  The 
safety-valve  is  placed  on  this  at  the  place 
of  the  articulation.  The  steam  is  of  uni- 
form density  in  all  the  boilers,  and  the 
water  of  the  same  level  iu  each.  Such  is 
the  nature  of  this  arrangement,  that  care 
must  be  taken  to  keep  the  vessel  on  an 
even  keel,  otherwise  the  boiler  on  one  side 
might  have  too  much  water  in  it,  and 
that  on  the  other  too  little.  Indeed,  all 
parties  are  so  well  aware  of  this,  that  on 
the  slightest  "  list"  or  leaning  of  the 
boat  heing  perceived,  the  cry  is  raised  of 
"  right  the  boat,"  when  the  evil  is  cor. 
rected.  Though  we  can  easily  conceive 
the  nature  of  accidents  which  would  fol- 
low if  cauiion  were  not  observed  on  this 
head,  yet  I  do  not  recollect  any  accident 
having  occurred  from  it.  From  this  cir- 
cumstance we  must  infer  that  circular 
boilers,  connected  together  as  described, 
would  not  answer  for  the  navigation  of 
the  high  seas,  where  a  steamer  carrying 
sail,  with  «he  wind  on  the  beam,  will  have 
more  or  less  list.  Each  boiler  should  be 
independent  of  the  others,  or  the  whole 
of  the  boilers  and  furnaces  slung  on 
pivots,  so  that  the  rolling  of  the  vessel 
would  not  cause  a  difference  of  level  of 
th«  water  in  the  different  boilers,  Tha* 
other  motions  of  the  shin  would  have 
rather  a  beneficial  effect,  by  stirring  up 
the  water,  provided  the  centre  of  the 
boilers  was  in  the  pitching  centre  (meta, 
I  believe)  of  the  vessel.  The  boilers,  if 
very  long,  might  be  provided  with 
screens,  which  would  prevent  the  water 
running  from  one  end  to  the  other,  and 
preserve  nearly  an  uniform  level  of  water 
under  all  circumstances. 

I  take  the  liberty  of  rambling  out  of 
my  record,  because  I  am  fond  of  variety, 
and  wish  to  make  innovations,  changes, 


and  improvements,  if  possible,  in  every 
thing.  My  motto  is,  M  Try  all  things, 
and  hold  fast  only  unto  those  that  are 
good  ;"  and  also,  that  every  thing  is  bad 
which  can  be  bettered  in  mechanics. 
.  The  largest  boats  have  as  many  as 
twelve  or  thirteen  boilers,  the  smallest 
three  or  four;  and,  considering  that  blaz- 
ing wood, ash,  hickory,  maple,  and  beech, 
are  used,  the  combustion  or  heat  is  very 
intense.  The  furnaces  are  built  of  iron, 
cased  with  brick,  which  extends  a  short 
distance  up  the  sides  of  the  fire-bed. 
The  furnace-doors  open  one  pair,  under 
each  boiler,  and  a  shallow  ash-pit  ex- 
tends from  one  side  to  the  other  of  the 
furnace.  The  flame  is  contracted  by  a 
back  to  the  furnace,  which  lifts  it  up  close 
to  the  boiler  bottoms,  and  thence  to  their 
ends,  round  which  it  passes,  then  enters 
the  different  flues,  through  which  it 
passes  into  heads  made  of  sheet-iron, 
which  are  moveable,  and  open  into  the 
chimneys.  These  heads  are  very  con- 
venient,for  they  are  easily  removed,  when 
the  flue  can  be  cleaned  out,  being  per* 
fectly  straight,  by  a  long  ramrod  or  brush. 
There  is  no  smoke,  except  when  the  fires 
are  lit,  unless  the  fire-place  is  too  full  of 
wood— or  some  coal  is  burned,  which  is 
seldom  done.  The  furnaces  are  intended 
for  the  combustion  of  wood  of  the  kinds 
mentioned  only.  On  the  Delaware,  North 
River,  &c,  pine  is  burned,  bnt  the  boilers 
and  fire-places  are  quite  different.  In- 
deed, the  modes  of  steam- navigation  on 
the  Eastern  and  Western  rivers,  and 
Northern  lakes,  are  quite  different  There 
is  a  gentleman  in  Paris  who  was  much 
employed  by  the  engine-makers  in  Pitts- 
burgh, Cincinnati,  and  elsewhere,  in 
making  drawings  of  engines  for  boats, 
sugar- houses,  &c,  who  could  supply  the 
minutiffi  forengineson  the  high-pressure 
principle,  if.  any  speculators  or  our  Go- 
vernment wish  10  construct  boats  for  the 
African  or  Asiatic  rivers  on  the  Western 
American  principle.  He  is  an  artist  of 
first-rate  eminence  in  his  line,  and  gave 
the  most  perfect  satisfaction  to  all  the 
engine-makers  of  the  Western  country 
during  his  residence  amongst  them.  His 
diffidence  is  so  great,  that  I  fear  I  should 
offend  him  if  I  were  to  mention  his  name 
publicly ;  but  if  any  person  wishes  for 
it,  I  would  willingly  communicate  it  to 
the  Editor. 
I  have  now  got  through  a  rapid]outline 
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lliarity  of  the  river  steam-boat. 
If  I  have  omitted  any  details  which  are 
interesting,  I  trust  some  of  your  friends 
will  take  the  trouble  of  requiring  expla- 
nation on  the  subjects  emitted.  Details 
of  cost  of  engine,  boat,  cabin,  &c,  i  can- 
not furnish  from  want  of  specific  ac- 
counts; but  these  could  be  of  little  use, 
for  the  prices  not  only  vary  in  the  same 
place  at  different  times,  but  differ  con- 
stantly between  different  places.  Neither 
can  I  tell  the  wages  of  officers  and  men, 
prices  of  wood,  rates  of  freight,  all  of 
these  changing  and  differing  at  different 
places  and  in  different  seasons,  Sec. 

Should  you  think  these  remarks  worthy 
of  a  place,  I  may  in  another  paper  fur- 
nish you  with  some  hints  on  the  naviga- 
tion of  the  Atlantic  by  means  of  steam- 
power,  a  subject  which,  1  think,  has  not 
been  considered  in  its  proper  bearings. 
I  have  some  hopes  of  being  able  to  give 
an  opinion  on  it,  having  been  made  well 
acquainted  with  its  navigation  during 
more  than  one  voyage,  and  having  stu- 
died and  examined  carefully  the  advan- 
tages and  disadvantages  of  all  kinds  of 
steam-craft,  and  steam-boilers,  and  en- 
gines, both  fixed  and  moveable. 

This  subject  will  involve  us  in  the  con- 
sideration of  the  shape  or  build,  rig,  and 
general  fitting-up  of  the  vessel  or  packet,1 
so  that  it  will  sail  well  and  pleasantly  ; 
that  it  will  expose  the  least  surface  to  the 
resistance  of  water  at  all  times,  and  least 
resistance  to  the  wind  when  adverse,  and 
most  when  the  wind  is  favourable ;  the 
greatest  levity  and  strength,  consistent 
with  safety  which  will  depend  on  the  na- 
ture of  the  materials  used  in  the  con- 
struction ;  the  lightest  and  most  heating 
fuel,  and  best  construction  of  boiler. 
Indeed,  I  think  F  can  make  out  a  good 
case,  or,  I  should  say,  a  better  than  has 
yet  been  made  09%  which  may  be  im- 
proved upon  ;  but  this  is  'what  I  want  to 
be  done. 

Until  my  next,  which  will  require  a 
few  drawings,  I  must  hid  you,  JVfr.  Edi- 
tor, farewell,  thanking  you  particularly 
for  the  pleasure  and  information  I  have 
received  from  the  perusal  of  your  last  two 
or  three  volumes,  which  only  came  to  my 
hands  within  the  last  few  weeks. 
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Truly  yours, 

E.  Talebois. 


Sir, — As  the  season  of  smoky  chim- 
neys is  arrived,  I  send  you  for  insertion 
a  sketch  and  description  of  a  very  effec- 
tive cowl  that  has,  in  every  case  hitherto 
tried,  proved  a  complete  remedy  for 
that  worst  (but  one)  of  all  domestic 
nuisances. 

Fig.  1  represents  a  section  of  the  im- 
proved cowl,  which  is  constructed  as 
the  common  cowls  are,  so  far  as  regards 
the  general  principle  of  the  revolving  of 
the  lateral  on  the  vertical  parts  of  it ; 
but  instead  of  the  end  opposed  to  wind- 
.ward  being,  as  is  usual,  closed,  a  funnel- 
shaped  apparatus  is  introduced,  ter- 
minating in  a  pipe  of  about  three  inches 
diameter,  which  is  carried  just  over  the 
oneiiinir  of  the  vertical  chimney-pot 
The  effect  of  this  is,  that  the  lateral 
pipe  of  the  cowl  being  by  the  operation 
of  the  wind  on  the  vane  always  turned 
endwise  in  the  direction  of  whatever 
current  of  wind  may  happen  to  be 
strongest  at  the  time,  a  draught  is  created 
by  the  wind  rushing  through  the  funnel- 
end  of  the  cowl-top,  and  the  smoke  is 
thereby,  with  considerable  velocity,  car- 
ried completely  out  of  the  cowl.  The 
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■trotter  the  current  the  more  effectual 
the  apparatus. 

This  method  of  cure  has  been  tried 
in  several  iustances  of  heretofore  incur- 
able smoky  chimneys,  and  has  been 
entirely  successful  in  every  case.  It  is 
the  production  of  an  ingenious  friend  of 
mine,  a  clerk  in  the  Tower,  where  a 
suite  of  rooms,  which  were  formerly 
untenantable  in  consequence  of  the  im- 

Eossibility  of  using  the  fire-place,  has 
een  brought  into  useful  employment, 
simply  by  the  erection  of  one  of  those 
cowls  on  each  of  the  flues. 

I  am,  Sir,  yours,  Sec. 

L.  Mundv. 

Oct.  33,  1S95. 

COOKING  BY  GAS—REPLY  OF  MR.  III*. ALE 
TO  MR.  BAR  LOW. 

Sir,— Although  I  was  perfectly  satis- 
fied in  my  own  mind,  that  the  charges 
in  my  last  letter  against  the  infringers 
of  HickVs  gas-cooking  patent  were  un- 
answerable, nevertheless,  some  of  your 
readers  might  suspect  from  what  was 
announced  in  your  Magazine,  No.  635, 
that  Mr.  J.  Barlow  was  going  to  refuie 
On  the  contrary,  I  find  he  has 
.  no  such  thing. 
My  "grave  charges  made  on  weak 
grounds  "  bring  to  light,  that  part  of 
Mr.  Barlow's  gas-cooking  apparatus 
cost  31.  in  the  City-road,  though  he  had 
stated  on  September  5th,  that  Mr.  Sharp 
of  Northampton  supplied  him  with  it 
for  5/.  I  leave  it  to  the  public  to  judge 
h  o  v  these  two  opposite  statements'  are 
to  be  reconciled.  That  endeavours  have 
been  made  to  "  spread  abroad  a  notion 
that  cooking  by  gas  is  not  the  subject  of 
a  patent,"  is  not  denied.  The  very 
language  made  use  of  implies  the  exist- 
ence of  what  the  interloping  parties 
would  fain  conceal.  Mr.  Barlow's  ap- 
paratus is  called  "  Sharp's  Improved" 
Now  whftt  is  it  he  has  "'improved" 
upon?  On  Mr.  Hicks's  invention,  of 
course— if  improved  it  be,  which  1  deny 

 though  of  tnis  the  original  invention, 

not  one  syllable  was  said.  In  short,  nut  one 
satisfactorily  proved  negative  is  given  to 
any  of  my  assertions — not  even  to  cook- 
ing by  gas,  with  an  envelope,  being 
Hicks  s  patent ;  for  I  would  give  Mr. 
Sbarpe  to  understand,  that  I  call  a 
conical  hood  an  envelope  ;  although  Mr. 


T.  G.  Barlow  asserts,  that  it  is  an  arro- 
gant assumption,  I  do  attack  the  use  of 
gas  for  cooking  under  any  sort  of  en- 
velope,  hood,  or  cover  as  an  infringement 
of  the  patent. 

Although  Mr.  J.  Barlow  may  not 
term  himself  an  inventor,  yet  Mr.  T.  O. 
Barlow  seems  to  claim  thehavinggiven  to 
the  Americans  a  "  rou^h  idea"  of  mast* 
ing  meat  under  a  metallic  cone.  Pray, 
why  did  Mr.  Barlow  endeavour  to  seek 
out  Mr.  Hicks  when  in  America;  or 
bow  could  he  know  that  Mr.  Hicks  was 
in  America  at  all,  and  that  he  was  the 
patentee  of  this  invention,  if  he  bad 
not  pretty  well  investigated  the  matter 
before  he  left  this  country  ?    He  could 
not  have  come  to  all  this  knowledge 
without  knowing  the  principle,  the  ap. 
plication,  and  the  form  of  Mr.  Hicks's 
patent  apparatus.    I  with  he  would  say 
what  points  those  are  in  which  Mr.  King 
ought  to  be  set  right,  because,  as  I 
before  stated,  any  one  may  see  that  the 
extract  from  •  the  New  York  American, 
and  Mr.  Loudon's  description  in  No. 
495,  are  nearly  synonymous.    All  that 
Mr.  T.  G.  Barl  low  has  stated,  tends  to 
verify  what  I  said  before  on  this  head, 
The  only  excuse  he  offers  is,  that  he 
made  use  of  a  metallic  cone  as  "  the 
cheapest  and  least  troublesome  "1 1  He 
says,  also,  there  can  be  no  great  crime 
in  not  naming  Mr.  Hicks  as  the  inventor 
and  patentee, 94  for  the  defects  of  Hicks's 
apparatus  must  be  apparent  to  all  who 
have  witnessed  its  operation,"  &c.  But 
why  not  tell  us  what  these  defects  are? 
And  why  did  he  make  use  of  such  a 

.  defective  apparatus  in  America  ?  Oh, 
because  it  was  the  "  cheapest  and  least 
troublesome"!  1  Yes,  truly,  and  he 
might  have  added,  the  one  also  in  which 
the  fuel  is  most  economically  applied. 

J  '  At  the  commencement  of  Mr.  T.  G. 
Barlows  letter,  Mr.  J.  Barlow  is  styled 
"  a  humble  individual,"  who,  "  without 
the  remotest  prospect  of  personal  gain, 
desires  to  increase  the  public  conve- 
nience ;"  and  at  the  latter  part  of  the 
same  letter  we  are  told,  that  he  is  ready 
to  go  to  law.  He  roust  be  very  philan- 
thropic if  he  would  go  to  law  for  the 
public  convenience  merely. 

Again,  it  is  stated,  "  Mr.  J.  Barlow|s 
object  was  not  to  recommend  either  this 
or  the  other  machine."  But  how  does 
this  agree  with  his  letter,  which  ap- 
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peered  io  your  Magazine  on  the  5th  of 

September? 

"  The  whole  matter/*  says  Mr.T.  G. 
Barlow,  "  resolves  itself  into  a  dispute 
between  the  inventors  of  two  rival  ap- 
paratus," Not  so ;  but  into  a  dispute,  of 
which  this  is  the  sum  and  substance— 
whether  a  person  who  only  claims  to 
have  improved  on  the  invention  of  an- 
other, is  to  be  considered  as  himself  the 
original  inventor  ? 

Mr.  Ricketts  and  Mr.  Sharp  are,  ac- 
cording to  Mr.  Barlow,  "  the  only  persons 
who  have  really  constructed  an  effective 
and  economical  apparatus."  But  as 
regards  Mr.  Ricketis,  he  has  owned, 
and  I  can  prove  it,  that  he  borrowed  his 
from  Hicka's. 

It  is  to  be  remembered,  that  Mr. 
Hicks's  is  an  original  invention ;  and 
admitting,  for  the  sake  of  argument, 
that  either  Mr.  Sharp  or  Mr.  Ricketts 
have  improved  it,  they  cannot  legally 
make  use  of  it  without  the  consent  of 
the  proprietors  of  the  patent.  Could 
Messrs.  Boulton  and  Watts  have  been 
robbed  of  their  patent  by  any  one  that 
had  constructed  an  engine  with  a  square 
vessel  instead  of  a  cylinder;  a  square 
piston-rod  or  square  air-pump?  Cer- 
tainly not.  Neither  can  any  one  justly 
deprive  Mr.  Hicks  or  his  assigns  of  his 
invention,  because  the  envelope  they 
make  use  of  is  square  or  otherwise.  I 
feel  no  hesitation  in  saying,  that  they 
would  find  some  difficulty  in  proving 
themselves  legal  pirates,  sharp  as  they 
might  be. 

Does  Mr.  Barlow  think  that  the  pa- 
tentee was  such  an  arrant  fool  as  not  to 
have  claimed  a  cylindrical,  or  cubical, 
or  any  other  shaped  hood  (or  envelope, 
whichever  Mr.  B.  may  please  to  call  it), 
if  such  was  legally  necessary  ?  I  beg 
leave  to  inform  Mrt  Barlow,  that  Mr. 
Hicks  tried  experiments  on  all  those 
different  forms,  and  on  different  kinds 
of  burners  also,  and  concluded,  thaVlbe 
form  shown  in  his  -specification  was 
efficient!  which  is  all  that  the  law  re- 
quires, vis.  for  one  efficient  method  to 
be  shown  {  otherwise  his  specification 
would  have  reached  from  here  to  North- 
ampton, and  it  might  have  been  neces- 
sary to  state  in  it,  that  a  calf's-bead  or 
other  viands  might  be  cooked  within  a 
hat  or  a  bushel,  &c.  &c. 

But  it  is  useless  to  swell  out  these 
pa^es  with  a  matter  which  I  can  very 


plainly  see  will  have  to  be  decided  else- 
where. I  feel  obliged  to  yon,  Mr. 
Editor,  for  the  space  you  have  hitherto 
allowed  me. 

Many  of  my  charges  appear  to  have 
fitted  Mr.  Barlow,  as  he  seems  to  have 
taken  them  upon  himself,  and  may  be, 
it  is  quite  as  well  for  him  to  answer 
them  as  any  one  else. 

"  When  c*p»  ambnait  a  crowd  ate  thrown, 
Those  whom  they  lit  may  pat  them  on." 

]  still  persist  in  all  I  have  asserted, 
and  therefore*"  leave  it  to  your  readers 
to  decide  against- whom  the  charge  of 
*  unjust  and  unmanly  *  conduct  may 
most  truly  be  brought." 

Yours  respectfully, 

J.T.  Beale. 

11,  Charcli-lane,  Whitecbapel, 
Nov.  3,  1835. 
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Sir, — Nothing  gives  me  more  pleasure 
'than  to  acknowledge  an  error,  and  to 
rectify  it  as  soon  as  it  is  pointed  out. 
Now,  although  Mr.  Anti-Carper  does  not 
positively  assert  that  there  is  an  error  in 
my  last  theorem  for  ascertaining  the  velo- 
city on  inclined  planes,  yet  lie  calls  upon 
me  to  give  a  demonstration  of  its  accu- 
racy. Jn  proceeding  to  comply^  with  his 
request,  i  discovered  that  I  had  made  a 
slip.  I  asserted  that  if  V  is  the  velocity  In 
miles  with  which  a  body  is  projected 
down  an  inclined  plane,  whose  length  is 
and  perpendicular  descent  h,  the  last 
acquired  velocity  in  miles  will  be  V-f- 


15 


Hod  should  be,  v^V«  +  2$rA) •  ^.  And 

:hefe  I  mnst  inform  Mr.  Anti-Carper  that 
he  (unwittingly,  no  doubt)  has  made  his 
friend  Mr.  Hentpath's  formula  for  find- 
ing the  velocities  on  descending  planes 
more  glaringly  absurd  than  1  ai  first 
imagined  it  to  be.  Call  you  this  14  back- 
ing your  friend,'1  Mr.  Anti-Carper  ? 
The  demonstration  of  the  theorem 

a/  Vr-\-2(jh  •  22  *s  very  simple. 

Let  V  be  the  velocity  with  which  a 
body  is  projected  down  the  plane,  ©  the 
last-acquired  velocity,  S  the  length  of 
the  plane,  and  i  its  inclination,  Also, 
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let  S'  be  the  space  a  body  must  move 
over  (on  a  like  inclined  plane),  com- 
mencing from  a  stale  of  rest,  so  as  to 
acquire  the  velocity  V.    Then  S'  = 

V*  V* 
- — ; — ;  •  +  s — = — \  then 

2<7sin.t#  ,OT°  -"^^^sin.!' 

v4  the  last- acquired  velocity,  will  be 
v  —  1  _ — : — -+S^  •  2  g  sin.  «  = 
^  V'+  ioSsioTt  =  ^  \*  +  2gK%  or 


the  last-acquired  velocity  in  miles  per 


hour,  will  be  ^/V*  +  2?  h 

The  following  is  a  table  calculated  for 
descents  on  1,  2,  4,  &c.  feet  per  mile 
from  Mr.  HerapauYs  theorem,  and  from 
the  above  theorem;  in  both  cases  the 
starting  velocity  is  30  miles  per  hour, 
and  the  force  of  steam  applied  so  as  to 
overcome  friction : — 


1. 


Fall  in  feet  per  mile. 

6,        8,      10,  12, 


14,  16, 


Velocities  acquired  on  descending  one  mile,  deduced  from  Mr.  Herapath's 


130 


theorem,        a  • 
314,     33,     35$,      40J,     47*,     55,      66,       88*,  110, 


15 


The  same,  calculated  from  the  theorem,  ^  y-  +  '2g  h  '  23* 


30*,     31,     31^,     32*,     33*,     34*,     35*,     36f,  37^. 


I  intimated  at  the  conclusion  of  my 
last  article,  that  I  would  go  on  to  make 
some  remarks  regarding  the  accuracy  of 
Mr.  H.'s  formula  for  ascending  planes; 
but  in  consequence  of  some  explana- 
tions which  he  kindly  addresses  to  me, 
given  in  No.  12  of  his  series  on  railway 
transit,  I  find  it  will  be  necessary  for 


me  first  to  make  a  few  observations  on 
what  he  has  there  stated,  and  this  will 
no  doubt  force  me  to  go  a  little  more 
into  the  subject  than  I  originally  in- 
tended to  do. 

Yours,  &c. 

Iver  M'Ivbr. 


PLATFORMS  FOR  RAILWAYS— FURTHER  OBSERVATIONS. 

ESQ.,  ARCHITECT. 

:  i 

Sir, — Considering  slate  platforms  for 
railways  will  answer,  it  will  be  a  sub 
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ject  for  experiment  to  determine  the 
requisite  thickness.  They  should  be 
"  stronger  than  strong  enough but  not 
unnecessarily  so.  Two-inch  slate  has 
been  found  sufficiently  strong  for  pave- 
ment over  which  heavy  weights  have  to 
pass  at  the  London  Docks ;  therefore  it 
is  probable  that  three-inch  slate  slabs 
would  be  sufficient  to  sustain  the  loads, 
and  to  hold  firmly  the  fastenings  for 
rails.  But  it  would  be  necessary  to 
make  experiments,  to  ascertain  whether 
the  weight  of  such  slabs  would  be  suffi- 
ciently great  to  keep  them  steady ;  the 
rails  being  fixed  to  the  platform  itself  as 


proposed,  would,  however,  tend  greatly 
to  increase  the  stability  of  both.  Be- 
sides, if  the  slate  slabs  -  are  laid  in  con- 
crete, they  may  be  fixed  thereto  by 
means  of  screws  in  rough  slate  blocks 
embedded  in  the  concrete.  In  this  way, 
slabs,  comparatively  light,  may  be  made 
as  steady  as  heavier  ones,  depending 
entirely  on  their  own  weight,  and  the 
adherence  of  the  concrete.  I  have  stated, 
that  a  slate  platform  something  less  than 
five  inches  thick,  would  be  as  heavy  as 
the  blocks  used  near  Chalk  Farm ;  but 
if  a  less  thickness  would  suffice,  the 
advantage  would  be  the  greater. 

I  have  proposed  introducing  into  the 
platform  brass  or  copper  nuts,  but  pcr- 
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haps  the  slate  may  be  tapped  to  answer 
that  purpose ;  ana  it  is  thought  that  the 
thread  of  the  nut  or  bolt  of  slate  will 
be  found  as  strong,  if  not  stronger,  than 
the  hardest  oak.  It  would  require  some 
consideration,  and,  perhaps,  a  little  ex- 
perience, to  determine  the  best  form  of 
thread,  and  the  best  means  of  drilling 
and  tapping.  A  reward  should  be  offered 
for  the  best  plans  for  these  purposes. 

I  think  it  possible  some  improvement 
may  be  made  in  the  form  of  the  rail, 
but  it  is  not  necessary  to  allude  to  this 
at  present,  as,  by  any  form  of  parallel 
rail,  the  requisite  thickness  and  the' 
utility  of  a  slate  platform  may  be  de- 
termined. 5 

I  have  made  particular  inquiries  (and, 
from  my  own  knowledge,  1  can  depend 
on  the  information  I  have  received),  re- 
specting the  durability  of  Kirkby  slate, 
which  I  consider  particularly  applicable 
for  railway  platforms. 

Gat€  Posts  made  of  tins  slate,  which 
have  been  in  the  ground  from  time  im- 
memorial, have  been  examined,  and  do 
not  appear  to  be  at  all  decayed ;  but 
the  part  out  of  the  ground  is  rather 
harder  than  that  below  the  surface. 

Old  Flags,  such  as  you  cull  paving, 
and  also  the  foundations  of  old\  walls, 
have  been  examined,  and  are  just  in  the 
same  state  as  the  gate  posts. 

Stones  (Kirkby  slate  material)  laying 
across  streams,  have  been  remembered 
in  the  same  situation  for  the  last  fifty 
years,  and  appear  no  worse,  except  a 
little  loss  of  colour;  and  slates  wfeich 
the  salt  or  sea  water  has  frequently** 
covered  for  the  last  forty  years,  do  not. 
appear  at  all  changed  except  in  colour.  1 

This  slate  material,  where,  for  roofing, 
it  meets  the  Welsh  in  the  market,  ob- 
tains a  higher  price  on  account  of  its 
strength  and  durability. 

Jn  laying  the  slate  platform,  and  in 
fixing  the  rails,  the  methods  proposed 
are  such  as  will  permit  them  to  be  taken 
up  and  rclaid  with  the  greatest  facility, 
and  without  waste  of  material.  In  the 
event  of  embankments  settling,  or  the 
foundations  in  any  place  giving  way,  it 
will  instantly  be  seen  by  the  slabs  being 
thrown  cut  of  their  true  positions  ;  and 
by  the  facility  with  which  the  several 
parts  may  he  taken  up  and  refixed,  any 
repairs  may  easily  and  readily  be  made. 
Bui  it  appears  to  me,  that  a  railroad 
roofed  with  slate  slabs,  united  by  strong 


iron  nails,  would  protect  the  founda- 
tion from  the  weather,  and  render  any 
changes  of  much  less  likely  occurrence. 

It  is  only  by  experiment,  the  actual 
cost  and  value  of  slate  platform  railways 
can  be  ascertained.  It  may,  however, 
be  stated,  that  where  they  are  adopted, 
the  rails  would  be  more  likely  to  be 
kept  perfectly  parallel,  and  the  bed  of 
concrete  would  not  be  required  to  be  so 
thick  as  the  ballasting  of  the  road  at 
Chalk  Farm;  consequently,  in  some 
places  a  foot  or  18  inches  would  be 
saved  in  the  excavation.  A  much  less 
strength  of  rail  would  be  sufficient  \ 
chairs,  spikes,  keys,  oak  plugs,  aud 
stone  blocks,  as  at  present  adopted  on 
the  Birmingham  line,  would  not  be 
necessary.  The  cost  of  all  these  would 
be  nearly,  if  not  quite,  equal  to  the 
concrete  slate  platform  and  new  rail. 
But  the  steadiness  of  a  railway  thus 
constructed,  would,  I  should  think,  be 
found  in  the  end  to  be  the  cheapest,  if 
even  the  first  cost  be  more,  as  it  would 
greatly  reduce  the  wear  and  tear  at 
present  experienced,  and  which  is  at- 
tributed to  the  vibration  of  the  rails. 
I  am,  Sir, 
Your  obedient  servant, 

Joseph  Jopli.no. 
31,  Som«r»et-«treet,  Portman -square. 

* 

POISONING  BY  ARSENIC. 

Sir, — There  has  no  poison  been  em- 
loyed  for  the  purpose  of  destroying 
uman  life,  to  an  equal  extent,  or  with 
deadlier  certainty,  than  arsenic.  Ve- 
getable poisons  discover  themselves 
generally  both  by  colour  and  taste ; 
laudanum  imparting  a  dusky  brown  hue 
to  coloured  wines,  and  a  dirty  greenish 
hue  to  liquids  generally ;  and  opium,  by 
a  disagreeable  odour  and  nauseous  taste, 
is  easily  distinguished  in  very  small 
quantities  in  articles  of  food.  Oxalic 
acid  held  in  solution  is  known  by  its 
bitter  taste,  and  the  mineral  salts  in  the 
same  manner  are  known  by  their  acidity : 
but  arsenic  being  tasteless,  without  any 
smell,  and  colourless,  is  therefore  more 
difficult  to  detect  by  the  immediate 
senses,  and  hence  affords  the  greater 
facilities  for  perpetrating  the  most  dia- 
bolical crimes  through  its  agency. 

Chemists  and  medical  men  in  England, 
but  more  especially  in  France,  have 
given  their  attention  to  devise  some 
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method  to  detect  this  poison  by  the  aid 
of  the  senses  of  sight  and  smelling,  and 
without  subjecting  the  suspected  prepa- 
ration to  chemical  tests  ;  but  hitherto 
no  very  satisfactory  results  have  been 
obtained.  "  From  1824  to  1832,  the 
number  of  individuals  accused  of  poison- 
ing with  different  articles,  in  Fiance, 
was  273,  and  it  appeared  in  many  in- 
stances that  the  intended  victims  bad 
been  saved  by  the  bad  taste  communi- 
cated to  the  food  by  the  poisonous  sub- 
stance/' It  is  obvious  then,  that,  if 
some  one  colour  were  given  to  arsenic, 
and  universally  adopted,  and  also  some 
particular  perfume  or  odour,  the  poi- 
soned matter  would  be  subjected  to  two 
examinations  previous  to  being  used 
as  food.  It  becomes,  therefore,  impor- 
tant to  discover  some  colouriug  matter 
which,  without  destroying  the  medicinal 
properties  of  arsenic,  will  adhere  to  its 
panicles,  and  communicate  a  decided 
colour  to  such  liquids  as  milk  or  wine  j 
and  where  the  quantity  of  arsenic  is  so 
small,  that  even  when  coloured  it  would 
communicate  little  or  no  colour  to  flour, 
or  preparations  of  flour,  that  its  pre- 
sence might  be  detected  by  some  strong 
perfume  or  odour  unusual  to  cooked 
viands. 

Dr.  Ferguson,  an  ingenious  chemist 
in  Aberdeen,  lately  communicated  to 
the  police  board  in  that  city  a  method  of 
detecting  arsenic  as  poison,  by  mixing 
with  it  charcoal  or  lamp-black,  and  add- 
ing a  few  drops  of  oil  of  origanum  or 
thyme,  which  gives  as-rong  taste  and 
smell  easily  detected.  The  French  che- 
mists have  recommended  poisonous  sub* 
stances  to  be  flavoured  with  musk  and 
made  bitter  with  aloes.  Either  method*' 
I  conceive,  would  answer  the  en<|  in- 
tended; and  the  subject  deserves  the 
attention  of  every  police  and  medical 
board,  on  the  principles  of  benevolence^ 
and  public  security. 

It  should  be  recommended  to  apothe- 
caries in  every  town  and  village  in  the 
kingdom  by  the  police  and  magistracy, 
to  use  the  precaution  of  colouring  and 
perfuming  arsenic.  Let  them  be  una- 
nimous in  adopting  one  colour  and 
flavour,  and  let  means  be  taken  to  make 
the  public  aware  what  they  are,  and  how 
to  be  known,  and,  I  am  persuaded,  that 
fewer  instances  will  occur  of  persons 
being  poisoned,  or  of  attempts  being 
made  to  poison,  by  arseuic  than  at 


present,  where  the  properties  of  the 
metal  afford  such  facilities  for  using  it 
to  destroy  human  life. 

J.  K-ir. 

ChlswelMtreet.  Nov.  9,  1835. 


SELECT  COMMITTEE  OF  THE  HOUSE  OF 
UMONS  OK  ARTS  AND  MANUFaC- 

M  I NCTES  OP  EVIOHtCE. 

(Continued  from  tail  Number.) 
James  Morrison,  Esq.,  M,  P.,  examined : 

You  are  at  the  head  of  a  large  commercial 

bouse  in  the  city,  are  you  not!— I  am. 

Of  the  well* known  firm  of  Morrison  and 
Company  ? — James  Morrison  and  Company 
is  the  name  of  the  firm. 

You  are  large  purchasers  of  manufactured 
goods  in  this  country,  as  well  as  on  the 
continent,  are  you  not! — We  are  large  pur- 
chasers of  manufactured  goods  in  this  coun- 
try, and  also  purchasers  to  a  considerable 
extent  of  goods  on  the  continent  for  borne 
trade,  as  well  as  Tor  export  trade. 

You  of  course  have  been  well  acquainted 
for  many  years  with  the  relative  state  of  the 
manufactures  of  this  country  and  other 
countries  ?— I  have  been  well  acquainted  with 
the  state  of  the  manufactures  of  this  country 
for  more  than  twenty  years. 

Has  your  acquaintance  with  this  subject 
induced  you  to  make  any  observations  on  the 
inferiority  or  the  superiority  between  British 
and  foreign  manufactures,  as  far  as  the  art* 
of  design  are  concerned?— As  a  matter  of 
business,  I  have  been  Ion?  acquainted  with 
the  general  state  of  manufactures,  and  as  a 
matter  of  curiosity  I  have  paid  attention  to 
the  arts  of  design  as  applied  to  manufactures 
in  foreign  countries. 

Do  you  consider  the  English  manufactures 
superior  as  far  as  regards  the  manufacture  of 
the  goods,  but  inferior  in  that  portion  of 
them  which  is  connected  with  the  arts? — 1 
have  found  generally  that  we  have  been  very 
much  superior  to  foreign  countries  in  respect 
of  the  general  manufacture,  but  greatly  in- 
ferior in  the  art  of  design. 

What  are  the  principal  articles  in  which 
you-  consider  our  inferiority  in  art  is  per- 
ceptible?—-It  is  very  strikingly  the  case  in  all 
the  arts  of  design  connected  with  the  silk 
manufacture,  which  is  essentially  a  fancy 
trade. 

To  what  circumstances  do  you  attribute 
the  superiority  of  foreign  manufactures  in 
art  over  our  own?— To  the  fact  that  on  the 
continent  they  have  public  schools  for  teach- 
ing the  art  of  design  j  that  it  has  been  part 
of  their  system  to  educate  men  as  professors 
of  the  art  of  design  as  applied  to  the  manu- 
facturers, and  aUo  as  teachers;  whereas  in 
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this  country  we  have  neither  the  one  nor  the 
other* 

Have  you  not  had  an  opportunity  of  visit- 
ing establishments  abroad  for  connecting 
design  with  manufactures  1 — Having  travelled 
on  the  continent  on  different  occasions,  I 
have  always  visited  the  manufacturing:  esta- 
blishments with  a  view  to  judge  of  their  state 
as  compared  with  that  of  England. 

What  institutions  have  we  at  home  corre- 
sponding with  those  abroad,  which  you  think 
will  in  any  degree  enable  the  manufacturing 
population  to  acquire  a  knowledge  of  art? — 
For  the  improvement  of  the  arts  in  connexion 
with  manufactures  we  have  no  establishment 
whatever.  At  the  Royal  Academy  the  atten- 
tion  of  the  students  is  directed  chiefly  to  the 
human  figure.  We  have,  I  believe,  private 
teachers  in  London,  but  I  hear  that  they 
also  apply  themselves  more  particularly  to 
the  human  figure,  and  in  fact  they  educate 
people  for  painters  and  sculptors,  rather  than 
as  artists  for  manufactures. 

There  does  not  exist  in  this  country  that , 
cheap  mode  of  acquiring  a  knowledge  of  art, » 
which  abroad  is  demanded  by  the  manufac- 
tures t— We  have  no  kind  of  public  school  of 
art  as  applied  to  those  objects.    1  believe  I'» 
can  state  that  with  regard  to  several  of  our 
large  towns  though  there  are  persons  that 
are  called  designers,  yet  they  have  not  been 
educated  as  such,  and,  in  point  of  fact,  they 
know  little  of  the  principles  of  art. 

Do  you  think  it  would  be  of  great  import- 
ance to  our  manufactures  to  encourage  a 
familiarity  with  design  among  the  manufac- 
turing population  1 — There  is  no  doubt  that 
it  woul  i  be  desirable  that  it  should  be  en* 
couraged,  and  I  should  say  in  this  country 
more  especially  it  seems  an  absolute  necessity, 
because  some  branches  of  our  manufacture 
really  languish  from  the  want  of  encourage- 
ment in  the  art  of  design.  I  should  further 
say,  that  with  respect  to  the  art  of  design, 
there  is  no  want  of  encouragement  on  the 
part  of  the  public  and  that  we  are  now,  and 
have  been  for  a  long  time,  obliged  to  resort 
to  the  continent  for  the  purpose  of  purchas- 
ing their  new  designs,  and  in  fact  our  manu- 
facture s  have  been  greatly  benefited  by  the 
opportunity  of  purchasing  foreign  art  in  that 
shape. 

You  mean  to  say  that  even  the  competi* 
tion,  with  the  opportunity  of  seeing  their 
patterns,  have  been  a  beoefit  to  our  own 
manufactures  1 — The  truth  is,  we  have  gene- 
rally copied  the  French  patterns,  and  if  we 
have  attempted  to  alter,  we  have  only  injured 
them,  so  that,  in  point  of  fact,  they  are  all 
French;  I  am  now  speaking  more  especially 
of  the  silk  trade. 

Have  you  ever  been  struck  with  the  great 
attention  and  activity  the  subject  of  patterns 


excites  in  France,  and  that  it  increases  the 
value  of  the  article  ? — I  consider  it  is  a  mat- 
ter on  which  the  manufacturer  there  chiefly 
relies,  and  if  he  is  fortunate  in  his  patterns 
he  makes  a  successful  year ;  if  otherwise, 
kis  profits  are  materially  less. 

Is  it  not  generally  the  opinion  of  the 
French,  that  the  man  who  is  lucky  in  a 
pattern,  is  the  fortunate  manufacturer  of 
the  year?— Certainly.  I  have  understood 
in  certain  houses  that  the  manufacturers  were 
doing  well,  because  they  had  been  fortunate 
io  their  patterns ;  their  success  for  the  season 
resulting  from  their  superiority  in  that  re- 
spect 

That  shows  the  importance  they  attach  to 

it,  does  it  not  ? — Yes. 

Is  it  perceptible  in  such  articles  as  silks, 
ribands,  shawls,  gloves,  and  also  fancy  goods 
of  every  description,  that  they  have  this 
superiority?— It  applies  more  particularly  to 
the  silk  trade,  but  it  applies  also  to  woollens, 
and  generally  to  all  articles  in  which  there  is 
a  figure. 

Does  it  not  also  apply  to  metals  \ — The 
art  of  design  more  particularly  applies  to  the 
metals,  in  which  I  think  we  are  greatly  defi- 
cient 

Does  it  not  apply  also  to  the  arts  as  applied 
to  architectural  decorations,  and  the  designs 
with  respect  to  houses? — Paitiuularly  so;  I 
understand  from  architects  that  there  is  a 
great  want  of  that  kind  of  talent  in  con- 
nexion with  architecture;  so  that  however 
good  a  design  may  be,  the  parties  executing 
it  not  having  been  taught  the  principles  of 
art,  are  not  able  to  execute  fine  designs  as 
they  should  be. 

In  the  architectural  changes  that  have 
been  going  on,  have  you  been  struck  with  the 
want  of  that  superior  taste  which  you  think 
we  ought  to  have?— Yes,  the  deficiency  is 
certainly  evident. 

In  fact,  there  is  a  connexion  of  course  be- 
tween the  arts;  the  higher  branches  of  the 
arts,  and  mere  household  furriiture?— Archi- 
tects have,  1  believe,  attended  to  that  sub- 
ject of  late  years  more  than  they  formerly 
did,  from  the  labours  of  Mr.  Bullock  some 
years  ago,  and  I  would  add  especially  the. 
publication  of  Mr.  Hope's  book.  Much  im- 
provement has  taken  place ;  but  no  doubt 
great  advantage  would  further  arise  from  the 
establishment  of  a  school  of  art,  embracing 
form,  proportion,  and  ornament,  and  this  ad- 
vantage would  not  be  confined  to  the  menu* 
facturer  of  furniture,  but  it  would  be  est* 
tended  to  the  country  at  large,  because  it 
would  give  employment  to  many,  as  well  as 
be  an  improvement  to  the  public  taste. 

Is  not  that  perceptible,  the  connexion  be- 
tween the  classical,  the  antique  and  the  com- 
mon purposes  of  decorating  the  interior  of 
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.in  many  instances  in  which  the  pat- 
terns from  Pompeii  have  been  adopted  with 
great  success  in  public  as  well  as  private 
mansions?— Without  entering  on  questions 
connected  with  the  higher  orders  of  art,  I 
should  say  all  those  matters  influence  our 
taste,  but  I  have  some  doubt  whether  they 
would  be  suitable  to  our  habits. 

Have  you  observed  in  Paris,  that  much  of 
the  designs  of  Pompeii  have  found  their  way 
into  the  shops  and  private  houses  ?— I  cannot 
say  that  I  particularly  observed  them  there. 

But  in  those  buildings  lately  in  London, 
do  not  you  trace  in  the  alterations  of  the 
Pantheon  and  in  the  decorations  of  the 
Lyceum  Theatre,  the  very  same  designs  that 
you  trace  in  Pompeii  1  —No  doubt  of  it. 

Does  not  the  Arabesque  style,  which  was 
a  style  peculiar  to  Pompeii,  prevail  very 
much  at  Paris  ?  —  I  have  observed  it  in 
France,  and  also  in  Italy,  and  I  am  told  that 
the  Arabesque,  about  thirty.five  years  ago, 
prevailed  in  this  country. 

Are  you  aware  that  in  Italy  the  class  of 
decorators  form  a  very  numerous  class  in- 
deed, particularly  in  Southern  Italy?  — I 
should  suppose  from  their  works  it  must  be  so. 

And  are  you  aware  that  there  are  scarcely 
any  houses,  except  the  very  lowest  houses,  of 
the  inhabitants  which  are  not  in  some  way  or 
other  decorated  by  one  or  other  of  these  de- 
corators?— One  sees  the  evidence  of  a  feeling 
in  favour  of  art  every  where  in  Italy,  and 
one  rarely  observes  it  here. 

Did  you,  upon  the  whole,  observe,  during 
your  excursion  on  the  continent,  where  there 
was  existing  a  great  mass  of  population,  and 
where  there  were  fine  specimens  of  the  arts, 
either  in  architecture  or  sculpture  or  paint- 
ing, that  a  taste  in  favour  of  the  arts  ap- 
peared to  be  general  and  diffused,  and  to  be 
operating  upon  the  mass  of  the  population  ? 
— There  is  no  doubt  that,  admitting  the 
public  at  large,  especially  the  working  classes, 
to  see  fine  collections  of  works  of  art,  has 
been  eminently  useful,  and  that  it  gives  them 
a  taste  for  the  high  character  of  art. 

You  think  it  very  desirable  to  encourage 
the  arts  as  connected  with  the  architectural 
decorations  of  the  interior  and  the  exterior 
of  our  houses  ?— I  alluded  to  that  in  con- 
nexion with  the  manufacturing  arts;  and  I 
think  it  is  very  important  that  they  should 
be  encouraged. 

Do  you  think  that  the  French  are  more 
skilful  than  we  are  in  the  combination  of 
colours  and  in  chemistry  as  connected  with 
manufactures  ? — I  think  they  are.  We  have 
to  lament  that  we  have  not  a  better  educated 
class  in  chemistry  as  well  as  in  the  art  of 
design.    I  believe  the  French  are  superior  to 


NOTES    AND  NOTICES. 

A  New  Paper-Hanging,  of  a  splendid  descrip- 
tion, hasjust  been  manufactured  by  Mr.  Dp  la  Rue, 
the  embt'ised-card  manufacturer,  who  bat  been. for 
many  year*  at  a  considerable  expense  In  bringing 
It  to  perfection.  The  pattern  is  embossed;  in 
metals  it  is  remarkablv  rich,  particularly  so  with  a 
flock  ground,  j  wa,  favoured  with  a  view  of  a 
room  that  has  been  recently  hung  with  this  new 
paper  at  the  manufactory  in  BunhiU-n.-lds,  and  was 
very  much  struck  with  it ;  the  pattern  was  emboss- 
ed  in  gold,  with  a  dark-green  flock  ground,  and  the 
effoct  produced  was  magnificent.   Another  pattern 


produced  was  inagi..- 
is  in  imitaiion  of  a  very  richly-embroidered  shot- 
silk.  A  specimen  of  Ibis  paper  has  been  submitted 
to  hts  Majesty,  who  was  very  much  pleased  with  ita 
splendid  appearance.  The  price  varies  from  It.  84. 
to  2s.  per  yard ;  and  in  metal,  from  '2s.  64.  to  3t.64. 
per  yard^accordlng  to  the  pattern.-Jfr.  Larton  ; 

A  During^the  past  week,  the  construction  of  some 
additional  drains  was  commenced  in  the  neighbour- 
hood of  Finsbury;  hut  the  workmen  have  been 
brought,  for  the  present,  to  a  stand  by  the  remains 
of  one  of  the  old  London  walls,  which  they  have 
encountered  at  the  great  depth  of  from  45  to  50 
feet  below  the  surface,  running  in  a  direction  at 
right  ancles  to  their  excavation.  The  materials  of 
which  it  is  composed  form  so  compact  and  hard  a 
mass,  that  it  Is  impenetrable  even  to  cast-steel 
tools.  The  patties  at  present  employed  would  be 
thankful  for  any  information  that  might  facilitate 
tbeir  labours.— From  a  Correspondent. 

The  New  Paving.— Sir,  I  doubt  whether  it  is 
well  understood  by  your  reader*,  that  in  the  new 
paving,  which  ha*  been  the  subject  of  frequent  ob- 
servation, two  distinct  plans  have  beenlntroduced, 
the  "serrated"  and  the  " striated,"  and  that  spe- 
cimens of  each  were  laid  down  on  Fish-street  Uii). 
As  one  of  them,  at  least,  is  now  on  trial  upon  a 
large  scale,  time  will  show  if  the  invention,  like 
many  others,  has  been  "  overrated;  and  the  know- 
ledge that  there  is  more  than  one  plan,  may  prevent 
names,  which  arc  Introduced  as  having  claim  to  the 
invention,  being  "  underrated"—  O.— Nov.  10. 

If  Mr.  Lunt  will  send  us  a  descriptive  explana- 
tion of  his  drawing*,  we  shall  put  him  to  no  ex- 
pense lor  engraving  them.  We  have  often  stated, 
that  we  are  always  very  willing  to  defray  the  cost 

iuterest. 

Mr.  Merrick— answered  by  post. 

Communications  received  from  H.  P.H.— J.  B  — 
Mr.  Smart— Mr.  Squire— O.— Mr.  Barton— A.  Y. 
— Tyro — Mr.  Dcakin. 

The  Supplement  to  the  last  volume,  containing 
title,  Index,  &c.  and  portrait  of  Charles  >  ignoles 
E*q.,  C.E.,  is  just  published,  price  64.  Also,  the 
volume  complete,  in  boards,  price  9*.  64. 

03-  Patents  taken  out  with  economy  and  de- 
■patch;  Specifications  prepared  or  revised;  Ca- 
veats entered;  and  generally  every  Branch  of 
Patent  Business  promptly  transacted, 
of  Machinery  also  executed  by  skilful 
on  the  shortest  notice. 
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6RLF-FKEDINC  AND  8M OKE-BDRNINO  FURNACE, 


DESCRIPTION  OF  A  SELF-FEEDING  AND 
SMOKE-BURNING  FUUNAt'B  INVENTED 
BY  MR.  JOHN  STEEL,  ENGINEER. 

(Communicated  by  a  Fiiend  of  the  Inventor.) 

A  is  a  circular  fire-grate  of  any  suit- 
able dimensions,  which  is  moveable  on 
an  upright  or  inclined  axis  B,  turning  on 
a  toe  or  centre  C,  and  supported  at  the 
npper  end  D  by  a  bar  mane  fast  in  the 
brickwork :  12  is  a  fluted  roller,  for  the 
purpose  or  supplying  the  fire  with  coals 
(this  roller  or  method  of  feeding  the  fire 
will  admit  of  a  variety  of  modifications) ; 
F  is  the  hopper  where  the  coals  are  put 
for  the  supply  of  the  furnace ;  the  hop- 
per ought  to  be  furnished  with  a  grate  at 
the  top  (uot  shown  in  the  drawing),  so  as 
only  to  admit  of  coals  of  a  limited  size, 
for  the  greater  accuracy  of  the  supply  of 
the  furnace.   O  G  G  is  an  inclined  plane, 
set  at  such  an  angle  that  the  smallest  of 
coals  will  slide  down  with  facility,  and 
the  part  H  of  the  inclined  plane  may  be 
made  holloiv,  and  kept  full  of  water,  by 
a  free  communication  with  the  boiler,  in 
which  case  it  forms  a  part  of  the  boiler. 
I L  are  catch,  screw,  or  common  toothed 
wheels,  so  as  to  be  worked  by  a  catch- 
motion,  a  screw,  or  common  wheel-work, 
or  they  may  be  worked  by  a  band,  chain, 
•Vc.    M  is  a  common  fire-door  and  frame. 
N  is  a  metallic  plate  for  the  ashes  to  drop 
on.    O  is  part  of  the  boiler,  which  may 
be  made  in  any  shape  or  form.    Fig.  1 
represents  part  of  a  boiler  of  the  common 
construction,  and  fig.  3  the  end  of  a 
boiler  with  lubes ;  111  shows  the  ring  or 
rim,  and  222  the  arms  of  the  rim  which 
supported!  the  fire  or  grate  bars;  the 
ring  or  rim  is  made  a  little  deeper  than 
the  arms,  aud  turns  round  in  an  iron  ' 
trough  33;  this  trough  is  to  be  filled 
with  sand  or  ashes,  &c,  to  prevent  the 
air  from  passing  between  the  rim  and  the 
brickwork.* 

Now,  suppose  a  fire  to  be  lighted  on 
the  grate  A  A,  coals  put  into  the  hopper 
F,  and  the  grate  A  and  roller  E  put  in 
motion,  it  is  plain,  that  such  coajs  as 
lodge  in  the  notches  of  the  roller  E  will, 


*  The  Inventor  sometimes  makes  the  fire-bars 
b»Uow,  and  secures  them  all  fast  and  wafer-tight 
to  the  ventre  piece  ef  the  grate  at  P ;  each  of  tbe 
fire- ban,  in  this  case,  has  a  fiee  communication 
with  the  centre  pieces,  and  the  cmtie  piece  with 
the  b«>iler.  through  the  pipe  shown  by  the  dotted 
|«n«a  Q  i  lite  outside  of  this  pipe  to  be  niad<-  water- 
tight,  in  the  intnlo  of  the  boiler,  by  a  stiiiSns-box. 


as  the  roller  turns  round,  be  dropped  on 
tbe  inclined  plane,  and  from  thence  scat- 
tered on  a  portion  of  the  fire;  and  as  tbe 
grate  is  moving  round  at  the  ss me  time, 
another  part  ofthe  fire  is  continually  pre- 
sented to  each  fresh  supply  of  coals,  ft 
will  be  seen,  fig.  2,  by  the  direction  of 
the  arrow,  as  the  grate  and  fire  turn 
round  from  left  to  right,  the  coals  that 
are  dropped  on  the  fire  are  advancing  to- 
wards the  fire-door  or  front  of  ihe  fire  ; 
bence  all  the  smoke  must  necessarily  be 
consumed.  The  letters  RR  show  the 
direction  which  the  coals  take  in  the  sec- 
tions (see  figs.  1  and  3,  and  where  they 
are  deposited  on  the  gjrate  in  the  plan 
fig.  2.) 

Observations 

In  feeding  the  fire  by  baud  In  the  old 
way,  it  is  well  known  that  a  griat  quan- 
tity of  coals  arc  thrown  on  at  one  lime, 
and,  at  the  first  instant,  the  effect  is  lite- 
rally a  great  tendency  to  extinguish  the 
fire  ;  but  as  the  fire  is  usually  powerful 
enough  to  overcome  this,  the  next  im« 
pulse  is  the  bursting  forth  of  a  large 
volume  of  dense  black  smoke,  which  has 
little  or  no  heat  to  impart  to  the  different 
objects  with  which  it  comes  in  contact  ; 
yer,  had  this  smoke  gone  over  a  bright 
fire  in  small  quantities,  the  whole  would 
have  been  ignited  and  become  a  very 
essential  part  of  the  fuel,  instead  of  pass- 
ing out  or  the  top  of  the  chimney,  and 
enveloping  the  whole  neighbourhood. 

In  the  new  revolving  smoke-burner,, 
the  fuel  being  scattered  on  the  Are  by  a 
well-regulated  motion,  in  such  an  infinity 
of  parts  that  each  particle  becomes  in- 
stantaneously ignited,  and  the  smoke  or 
hydrogen  gas  having  to  pass  over  the 
whole  surface  of  the  fire,  the  whole  of  the 
combustible  matter  must  necessarily  be 
consumed.  In  using  this  furnace  where 
there  is  no  steam-engine,  Mr.  Steel  em- 
ploys any  other  moving  mechanical  power 
which  the  locality  of  the  situation 
may  point  out,  or  it  may  be  turned  by 
hand. 

If  the  mechanism  of  the  smoke-burner 
should  at  any  time  be  out  of  repair,  in 
order  to  keep  the  work  going  on,  it  is 
only  necessary  to  stop  the  wheel-work, 
let  the  grate  stand  still,  and  feed  the  fire 
with  the  shovel  at  the  fire-door,  as  in  the 
usual  method,  till  the  parts  are  put  in 
repair. 
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THE  THAMES  TUNNEL. 


Mr.  Editor, — Some  person  connected 
with  the  Thames  Tunnel  has  at  length 
made  us  acquainted  with  the  new  move- 
ments of  that  concern,  through  your 
excellent  Magazine.  He  begins  his 
communication  to  the  public  (and  no 
doubt  but  it  is  a  very  candid  and  proper 
report),  by  holding  up  to  ridicule  some 
one  that  has  advised  their  directors  and 
their  engineer  to  hold  up  the  Thames 
with  bars  of  iron,  something  like  nail 
rods,  8  feet  long,  with  sheet-iron,  quar- 
ter of  an  inch  thick,  to  cover  them.  He 
tells  us,  also,  of  other  plans  that  have 
been  offered  them  to  the  amount  of  300 
— wood,  leather,  and  tarpaulinc  plans— 
— weights- under,  weights-over,  and  no- 


weights-at-all  plans)  —  besides  which, 
there  are,  it  sef.ms,  90  plans  not  re- 
vealed, the  authors  of  which  think  them 
too  good  to  give  away  for  nothing.  He 
is  very  right  in  holding  up  such  plans 
generally,  to  ridicule,  for  many  of  them 
are  -quite  laughable,  and  some  are  an 
insult  to  common  sense.  However,  there 
is  one  plan  among  the  300  that  he  has 
not  at  all  taken  notice  of,  which  plan 
may  be  seen  in  the  Mechanics1  Magazine, 
No.  216,  p.  204.  I  should  wish  him  to 
examine  that  plan,  for  I  do  think  if 
it  were  not  for  one  reason,  namely,  that 
it  did  not  originate  in  London,  he  would 
adopt  it  in  the  next  tunnel  he  makes 
under  the  Thames. 

ft  2  • 
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THE  TBAMKS  TUNNRL 


Now,  Mr.  Editor,  I  do  not  wish  to 
undervalue  Mr.  Brunei's  merit  in  the 
least ;  his  shield  must  be  a  most  ex- 
cellent contrivance  for  the  purposes  of 
such  a  work ;  and  if  he  can  finish  the 
tunnel  so  utar  the  bed  of  the  river,  it 
will  and  ought  to  be  ranked  among1  the 
boldest  mining  undertakings  ever  ac- 
complished. I  will  venture  to  say  fur- 
ther, that  no  other  man  perhaps  in  the 
world  besides  Mr.  Brunei,  would  have 
attempted  with  such  or  any  other  means, 
to  take  a  width  of  38  feet  before  him. 
But,  sir,  there  lies  the  grand  mistake; 
I  mean,  in  not  having  gone  deeper  by 
the  full  height  of  the  tunneli  and  pi  iced 
the  arches  further  apart,  so  that  the 
working  of  one  should  not  interfere  with 
the  working  of  the  other.  Had  that 
ptan  been  followed,  the. work  would 
have  been  finished  long  ago,  and  no 
money  would  have  been  wanted  from 
Government  to  do  it  with. 

The  reason  why  Mr.  Brunei  did  not 
go  deeper  was,  that  he  was  informed 
a  bed  of  sand  50  feet  thick  was  at  a 
certain  depth  under  the  bed  of  the 
river.  But  how  does  he  know  that  to 
be  the  fact  ?  I  beg  leave  to  tell  him, 
that  the  plan  which  he  may  find  among 
his  300,  and  which  is  above  alluded  to 
as  being  in  the  Mechanics'  Magazine, 
would  have  proved  whether  there  was 
eaud  or  not;  for  the  very  first  operation 
would  have  been  to  sink  a  shaft  so  deep 
that  the  drift- way  from  the  bottom  of  it 
to  the  middle  of  the  Thames  would 
have  been  rather  more  than  the  height 
of  the  tunnel  lower  than  it  now  is; 
the  tunnel  would  then  have  commenced 
both  ways  out,  with  a  moderate  rise ; 
and  although  it  would  have  commenced 
under  the  middle  of  the  Thames,  the 
height  of  the  tunnel  deeper  than  it  now 
is,  it  would  have  been  nearer  the  sur- 
face at  the  two  sides  of  the  river  than 
the  present  tunnel  is.  The  practicabi- 
lity of  completing  the  job  would  have 
been  thus  proved  at  once,  namely,  by 
the  shaft  in  the  first  p!ace«  and  then  by 
the  drift-way  to  the  middle  of  the  river ; 
and  the  strata,  too,  would  have  been 
ascertained.  By  the  present  mode  an 
immense  sum  of  money  has  been  ex- 
pended before  coming  to  the  most  diffi- 
cult part  of  the  tunnel,  on  the  mere 
chance  of  being  able  to  complete  it; 
while  nothing,  in  point  of  convenience, 
has  been  gained  by  having  the  tunnel  so 
near  the  water  in  the  middle,  for  by 


beginning  the  tunnel  under  the  middle 
of  the  Thames,  and  going  gradually  out 
each  way,  a  handsomer  and'  better- 
formed  road  would  have  been  made 
than  ever  the  present  one  will  be. 

The  reporter  refers  us  to  a  hole  at- 
tempted to  be  made  by  the  late  Mr. 
Trevithick,  and  calls  him  a  remarkable, 
ingenious,  and  enterprising  man.  So 
he  was  in  steam-engines;  the  whole  host 
of  locomotive-engiue  makers,  railroad- 
makers,  &c,  ought  to  build  a  monument 
to  his  memory,  and  also  do  something 
more  substantial  for  his  family  (if  he 
has  left  any  behind  him) .  for  he  was  one 
of  the  first,  if  not  the  very  first,  that  set 
a  steam-engine  agoing  on  tram-plates  in 
these  kingdoms.    I  saw  one  of  his  en- 
gines working  at  Merthyr  Tydvil  more 
than  thirty  years  ago ;  the  chief  reason 
of  its  failure  then  was  the  turns  in  the 
road  being  too  short,  and  the  tram-plates 
too  weak  to  carry  the  engine.  Now 
ou  see  I  think  uncommonly  well  of ' 
Ir.  Trevithick  as  a  steamer ;  but  what 
has  that  to  do  with  driving  a  tunnel 
under  the  Thames  at  London  ?  Is  it  to 
be  concluded,  because  a  man  is  clever  at 
his  own  trade,  that  he  is  a'so  clever  in 
yours  and  mine  ? 

Neither  does  the  Duke  of  Welling- 
ton's good  opinion  of  the  plan  of  the 
present  tunnel  make  it  the  best  that 
might  have  been  adopted.  Tbe  Duke, 
I  know,  is  a  good  soldier — the  best  in 
the  world,  no  doubt — 1  always  admired 
him  as  a  soldier  and  a  man — and,  no 
question,  but  he  understands  sapping 
and  mining,  as  a  military  science ;  but 
what  has  that,  also,  to  do  with  the  best 
plan  of  a  tunnel  under  the  Thames  ? 

However,  neither  the  late  Mr.  Trevi- 
thick, nor  Mr.  Brunei,  nor  the  Duke  of 
Wellington,  nor  Dr.  Wollaston.  nor 
Mr.  Donkin — not  all,  nor  any  of  them— 
would  (had  they  but  practice  in  such 
things)  have  driven  a  drift-way,  big  or 
little,  so  near  the  water  under  any  ride- 
river  or  sea,  that  the  water  in  that  said 
rivdr  by  its  weight  (when  the  tide  comes 
in)  «ctually  and  visibly  presses  the  allu- 
vial matter*  mud,  &c,  through  every 
holt,  however  small;  as  the  reporter 
says  was  the  case  with  the  drift-way  Mr. 
Trevithick  made,  until  it  finally  finished 
it.  1  will  say,  that  while  the  weight  of 
the  tides  presses,  and  squeezes,  and 
agitates  the  earth  over  the  tunnel's 
front,  or  end  of  the  shield,  irruptions 
may  yet  be  certain. 
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Had  the  Thames  Tunnel  been  one 
height,  deeper  under  the  middle  of  the 
river,  the  weight  of  the  water  would 
not  have  had  any  effect  upon  the  roof  of 
the  tunnel.  Tiie  neglect  of  such  pre- 
caution has  been  the  ruin  of  all  jobs  of 
the  kind  hitherto  attempted  in  this 
country.  By  sinking  a  shallow  shaft  on 
the  side  of  the  river  barely  deep  enough 
to  skim  the  bed  of  the  river  in  the  mid- 
dle, the  work  goes  on  very  well  at  its 
commencement,  and  while  there  is  cover 
over  head;  but  when  they  get  to  the 
middle  of  the  river,  where  they  want 
protection  most,  there  they  have  none; 
whereas  had  the  shafts  on  the  sides 
been  sunk  sufficiently  deep,  and  a  drift 
carried  to  the  middle  of  the  river,  and 
the  tunnel  l>ejrun  there  both  ways  out, 
rising  gradually  out  each  way,  as  the 
form  of  the  bed  of  the  river  would 
allow,  the  woik  would  have  been  prac- 
ticable, and  to  a  certainty,  accomplished. 
Your  obliged, 

Thomas  Deakin. 

a.  Nov.  7,  1839. 


THE  GREENWICH  RAILWAY. 

Sir, — I  owe  an  apology  to  yourself  and 
to  your  reader*,  for  having  so  long  de- 
layed to  reply  to  the  letters  of  Ami- II. 
and  of  Mr.  Hesapath,  in  answer  to  my 
remarks  ou  the  Greenwich  Railway  in  the 
last  Number  of  vol.  xxiii.   The  fact  is, 


(in  a  private  letter)  the  objection  (already 
raised  in  print  in  the  Mechanics'  Maga- 
zine) against  his  plan  of  carrying  ou  all 
the  traffic  on.  which  the  shopkeepers  under 
the  railway  are  to  depend,  at  a  height  of 
22  feet  above  their  heads — in  order  that 
when  he  acknowledges  himself  to  have 
committed  a  great  oversight,  and  to  have 
taken  others  to  task  for  not  committing 
it,  he  may  be  spared  the  mortification  of 
pleading  guilty  to  a  charge  preferred  by 
his  u  anonymous'.'  antagonist  H.  The 
contrivance  is  rather  a  roundabout  one, 
certainly,  bu|  it  excites  a -smile,  and,  at 
the  worst,  is  no  more  than  a  peccadillo. 

It  is  not  the  saint*,  however,  with  an- 
other clause — that  relating  to  the  rental 
of  the  arches.  On  this  *core,  as  it  will 
cost  me  but  little  trouble  to  prove,  that 
Mr.  ilerapath  has  been  guilty  of  misre- 
presentation, and  one  so  easily  exposed — 
that  it  will  only  be  necessary  to  refer  to 
his  own  words,  in  the  article  which  was 
originally  animadverted  upon,  lo  prove 
its  character  to  the  satisfaction  of  all. 
When  1  have  done  this,  (  trust  that  both 
the  readers  and  the  Editor  of  the -JfecAa- 
nics*  Magazine,  will  be  satisfied  that  the 
44  sweeping  charge  of  misrepresentation" 
preferred  against  Mr.  Heiapath  has  been 
amply  confirmed  from  his  own  words. 

In  No.  635,  p.  21,  we  have  Mr.  Hera- 
path  *4  endeavouring  to  make  himself 
be'ter  understood'*  as  to  the  rental  of  the 


that  I  had  very  nearly  concluded  a  retort    arches,  in  consequence  of  the  Editor's 


courteous  to  the  former  (which  accom 
panics  this,  and  1  hope  will  not  be  too 
late 'for  insertion),  when  an  unforeseen 
event  took  place,  which  not  only  pre- 
vented the  conclusion  of  that  task,  but 
took  away  all  opportunity  of  exposing 
the  misrepresentations  of  Mr.  Herapath 


observation  that  he  had  made  no  pro. 
vision  in  his  calculations  fur  the  capital 
necessary  to  convert  the  arches  into 
habitations — an  observation  originally 
thr&wn  out  by  myself.  Now,  n  ark  what 
he  says  on  the.  matter: — **  It  v  as  stated 
that  there  were  reckoned  to  be  about 


(under  his  own  hand  and  seal,  in  his  -  J  ,000  arches,  which  were  computed  to 

paper  of  October  10th),  at  an  earlier  let  at  SO/,  per  annum  each  ;  but  in  order 

period  than  the  present.    I  now  lose  not  to  keep  within  the  mark,  1  took  900,  and 

a  moment  in  performing  this  duty,  in  the  allowed  them  at  20/.  each,  thus  reducing 

confident  expectation,   that,  altered  as  the  rental  from  30,000/.  to  18,000/.  This 

Mr.  Herapaih's  position  with  regard  ta.  I  again  afterwards  reduced  to  16,000/., 

the  Mechanics'  Magazine  may  have  sine*  thus  leaving  a  rental  cf  14,000/.,  out  of 


become,  its  pages  are  still  as  open  as  e ve< 
to  frre  discussion  and  plain  a  peaking 
44  On  Railways,"  as  on  every  other  me- 
chanical subject. 

I  could  not  help  being  a  little  amused 
at  Mr.  Herapath's  ingenuity  in  avoiding 
the  appearance,  at  least,  of  giving  a  di- 
rect answer  to  his  "  anonymous"  assail- 
ant. To  serve  this  purpose  he  has  con- 
jured up  ('*  in  the  mind's  eye,  Horatio**) 
a  pair  of  ladies  from  Bulb,  lo  reiterate 


which  1  thought  my  readers  would  see 
that  an  interest  for  any  capital  needed 
for  fitting  up   those  houses  might  be 
found:1 

It  is  scarcely  possible  to  conceive, 
what  is  nevertheless  the  plain  truth,  that 
this  statement  is  a  complete  tissue  of 
misrepresentation  ;  and  not  only  so,  bar 
that  every  reader  of  the  Mechanics'  Ma- 
gazine may  easily  convince  himself  of  the 
fact,  if  not  from  his  own  memory,  at  tlia 
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Htmostby  referring  to  vol.  xxiii.  p.  451, 
where  he  will  find  the  following  words, 
constituting  the  original  statement  in 
question,  forming  part  of  the  10th  Num- 
ber of  a  series  of  papers,  <•  On  Railways. 
By  John  Herapath,  Esq."  :— 

"  It  is  said  there  will  be  about  1,000  of 
them  (the  arches),  which  some  calculate  will 
fetch  801.  per  annum  each.  But  suppose 
only  900  of  them  let,  and  at  20/.  per  annum 
each,  the  rental  wiU  be  18,000/.  per  annum, 
or  2,000/.  annually  more  than  the  interest  of 
the  whole  capital  at  4  per  cent." 

Here  we  have  "  some"  people  who 
calculate  ou  30,000/.  while  Mr.  Hera- 
path,  more  moderate,  takes  Credit  for 
only  18,000/.    Not  a  syllable  here— not 
the  most  distant  hint,  to  lead  any  one  to 
conjecture  that  the  18,000/.  was  a  nett 
sum,  produced  by  a  deduction  from  the 
30,000/.    Hr.  Herapath  repudiates  the 
30,0001.  estimate  at  once,  and  in  toto 
— and  puts  forward  his  own,  of  18,000/., 
in  lieu  of  it.    •  Some  calculate  they  will 
fetch  30/.  per  annum  each,  but  suppose 
only  900  of  them  let,  and  at  20/.  per 
annum  each" — well,  what  then?  Why, 
the  produce  will  be  18,000/.— and  18,000 
can  never  be  turned  into  30,000  by  the 
most  practised  mathematician  on  earth. 
Until  such  a  thing  can  be  done,  there- 
fore, 1  must  be  permitted  to  charge  Mr. 
Herapath,  if  on  the  ground  alone  of  this 
glaring-  discrepancy  between  what  he 
really  did  say  (in  vol.  xxiii.  p.  451),  and 
His  statement  (in  vol.  xxiv.  p.  21),  of  what 
he  said  on  that  occasion— with  being 
guilty  of  misrepresentation. 

Ever  yours  respectfully, 

H. 

Not.  If,  1835. 

e  have  taken  the  liberty  to  omit  some  exple- 
in  the  preceding  letter  which  do  not  at  all 
the  $ubttantive  matters  in  dispute.   Mr.  He. 


JS1 


rapath  may  possibly  be  in  error ;  but  to  insist  that 
be  Is  intentionally  so,  is  a  stretch  Of  I 


liberality  not 
whilly 


only  needlessly  offensive,  bat, 
uncalled  for.— Ed.  M.M.j 


PRINCIPLES    OF    RAILWAY  LOCOMOTION. 
"  Who  shall  decide  when  Doctors  disagree!" 

Sir,  — By  Mr.  Herapath'a  rule  it 
seems,  that  a  carriage  with  an  initial 
velocity  ot  30  miles  an  hour,  will  attain 
a  velocity  of  31;  by  travelling  one  mile 
upon  an  inclined  plane  with  one  foot  of 
descent  ;  and  by  travelling  one  mile 
upon  an  inclined  plane  with  a  fall  of 
sixteen  feet,  it  will  attain  a  velocity  of 
110  miles. 

Mr.  Iver  M'lver,  who  came  forward 
to  co  its  ft  Mr.  Herapath,  and  who  has 


since  had  occasion  to  correct  himself, 
makes  the  velocities  attained  30}  and 

37tV  mi,es  Per  hour*    See  Pa£e  l24. 
Calculated  by  the  theorems  given  in 

Dr.  Gregory's  "  Mathematics  for  Prac- 
tical Men,"  the  numbers  come  out  35* 
miles  nearly  for  the  first  case,  and  almost 
52  miles  an  hour  for  the  second.  It  is  a 
pity  that  men  who  are  liable  to  commit 
such  blunders  have  not  more  discretion 
than  to  put  themselves  forward  as 
teachers  — Your  obedient  servant, 

S.  Y. 

ir,  Lambeth  Terrace,  16th  Nov.  1835. 

gray's  railway  scheme. 
Sir,— The  many  visionary  schemes 
which  disgraced  the  metropolis  in  the 
years  1825  and  6,  have  bewildered  the 
public,  and  caused  them  to  pass  unquali- 
fied censure  upon  all  plans,  both  good  and 
bad;  the  share  mania,  however,  like  all 
adventures  promoted  by  unprincipled 
speculators,  must  soon  work  its  own  cure, 
and  I  feel  every  confidence  that  the  pub- 
lic will  shortly  return,  with  redoubled 
energy,  to  support  my  scheme,  whose 
merits  are  clearly  established  by  long 
experience  and  practical  knowledge. 

Had  public  attention  and  the  capital 
of  opulent  individuals  been  directed  to 
the  unanimous  support  of  this  measure, 
it  would  not  only  have  opened  a  field  of 
permanent  wealth  and  industry  to  all  at 
home,  but  perhaps  it  might  have  also 
prevented  many  desperate  mining  specu- 
lations in  foreign  countries. 

A  deputation  from  one  of  the  Railway 
Companies  waited  recently  upon  me ;  but, 
after  an  examination  of  their  map,  1  did 
not  hesitate  to  condemn  the  whole  scheme 
as  being  too  circuitous,  and  objectionable, 
besides,  on  account  of  several  inclined 
planes  and  tunnels.  They  have,  how- 
ever, obtained  their  Bill. 

My  incessant  application  to  this  sub- 
ject gives  me  confidence  to  forewarn 
Companies  against  any  and  every  devia- 
tion from  the  perfectly  direct  and  level 
line,*  as  I  am  persuaded  in  my  own 

"•A"  direct'*  line  must,  of  course,  be  always 
the  shortest  between  any  two  principal  towns,  but 
where  there  are  a  number  of  secondary  towns  by 
the  way,  which  it  is  desirable  to  accommodate,  there 
will  seldom  be  any  thing,  in  a  general  view  of 
matters,  gained  by  following  such  a  line ;  for  ac- 
cording to  the  number  of  branches  necessary  to 
connect  the  wayside  towns  with  the  main  branch, 
and  the  length  of  these  branch  lines,  must  the  total 
number  of  miles  or  railway  be  considered  as  in- 
creased.   Nor,  in  point  of  mechanical  power,  is 
anything  lost  by  a  winding  line,  as  long  as  there 
are  no  carves  of  greater  radios  than  half  a  mile. 
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mind,  that  no  engineer,  who  understands 
mechanical  power,  would  recommend  any 
other  course  on  lines  of  communication 
where  the  business  or  intercourse  de- 
mands at  all  the  adoption  of  a  railway. 

It  will,  most  assuredly,  answer  the  pri- 
vate views  of  engineers,  mechanics,  and 
others  employed  in  manufacturing  various 
descriptions  of  machinery,  to  recommend 
tunnels,  inclined  planes,  stationary  steam- 
engines,  and  the  application  of  the  most 
costly  works ;  but,  on  the  oilier  band,  it 
heboves  the  public  to  reflect  upon  adopt- 
ing the  least  expensive  and  most  efficient 
plan — that  which  will  cost  the  least  in  an- 
nual repairs,  and,  at  the  same  time,  be 
the  most  simple,  convenient,  and  econo- 
mical for  daily  intercourse.  A  multi- 
plicity of  machinery  is  the  great  evil  to  he 
avoided ;  and  experience  teaches  us,  that 
the  daily  expense  may  be  diminished  in 
proportion  as  the  power  is  simplified  and 
concentrated. 

Through  ignorance,  or  design,  our  civil 
engineers  are  following  a  course  which 
cannot  fail  to  answer  their  interest,  al- 
though unprofitable  to  the  community, 
aF,  from  every  palpable  error  they  com- 
mit, they  still  draw  freely  upon  the  cre- 
dulity and  folly  of  the  public,  who  as 
freely  praise  and  pay  them  for  their 
bungling  works! 

Whatever  railways  may  be  made  from 
London  to  the  north,  I  do  not  imend  to 
be  cajoled  out  of  my  London  and  Edin- 
burgh Grand  Trunk  Railway,  in  a  per- 
fectly level  and  direct  tine,  and  in  defiance 
of  all  opposition.  Nothing  could  contri- 
bute more  to  the  wealth  and  prosperity  of 
the  two  capitals  than  the  establishment 
of  this  Grand  Trunk.  The  vast  traffic 
which  might  be  drawn  into  this  channel, 
throughout  the  whole  extent,  must  be  so 
obvious  to  all  persons  who  are  acquainted 
with  the  general  commerce  of  the  coun- 
try, as  to  render  a  detail  thereof  quite 
unnecessary.  The  whole  of  the  Scotch 
and  Irish  trade — the  coal  trade  of  the 
north,  and  all  the  inland  collieries — the 
corn,  iron,  lead,  glas«,  timber,  stone,  fish, 
cattle,  and  every  other  trade — and  the 
manufacturers  from  the  numerous  dis- 
tricts through  which  the  Grand  Trunk 
might  either  pass  or  be  immediately  con- 
nected by  branches— -could  hot  fail  to 

Dr.  Lardoer  has  shown,  further,  in  his  evidence  on 
the  Great  Western  Railway,  which  we  published 
same  lime  a  Jo  irt  oaf  paves,  that  there  may  be  cases 
in  which  event  a  "  level*  line  bai  nothing  to  boast 
of  #WV  tme,  all  «p  «ud  dowit,  from  beginning  to 
end.— Ed.  M.  M. 
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render  the  undertaking  nationally  im- 
portant, and  highly  lucrative  to  every  in- 
dividual subscriber.  No  expense  which 
might  be  incurred  by  forming  this  Grand 
Trunk  in  a  direct  and  level  line  could  be 
felt,  when  we  contemplate  the  millions  of 
tons  of  merchandise,  as  well  as  innumer- 
able vehicles  for  the  daily  conveyance  of 
passengers  in  both  directions,  which  this 
improved  method  of  internal  communica- 
tion would  annually  circulate  through  the 
very  heart  of  the  kingdom.  The  incredi- 
ble amount  of  revenue  which  might  an- 
nually be  derived  would,  on  an  iinpartia 
investigation,  far  outweigh  all  considers* 
tion  of  the  lirst  cost  of  the  construction  of 
this  Grand  Trunk  Railway. 

My  respectful  compliments  to  Mr. 
Heranalh,  and  I  beg  to  inform  him  that 
I  look  upon  myself  as  the  Father  of  the 
railway  scheme,. and  upon  the  Civil  Eu* 
ineers  as  very  undutiful  children.  I 
ave  seme  rods  in  pickle  for  each  of 
them!  As  Railway  Companies  are  now 
forming  for  various  districts,  I  certainly 
do  hope  that  I  may  obtain  an  appoint- 
ment as  Secretary,  lor  1  feel  particularly 
auxious  to  be  employed  in  furtherance  of 
my  darling  scheme,  in  any  manner  most 
conducive  to  the  public  welfare.  Surely 
he  who  planted  the  viueyard  must  bo 
entitled  to  partake  of  its  fruit. 

Believe  me,  Sir, 

Yours  very  respectfully, 

TtroMAi  Gray, 

Aaifaor  of  •«  Observations  on  a  General 
Iron  Railway." 

Exeter,  Oct.  8,  1839. 

CULTIVATION  OF  THE  VINE. 

I  was  naturally  much  interested  by 
some  commeuts  of  Mr.  Hayward  (pre- 
sent vol.  Mechanics1  Magazine^  p.  10) 
on  the  culture  of  the  vine*  it  being  a 
subject  to  which  I  have  recently  devoted 
much  attention.  My  expectations  were 
highly  raised  by  Mr.  Hay  ward's  ex- 
ordium, in  which  he  advocates  the  im- 
portance of  the  application  of  science 
to  horticulture.  «•  It  is  an  axiom,"  be 
says,  "  that  every  production  of  nature 
and  of  art  is  the  effect  of  some  cause  j 
consequently,  before  any  effect  can  be 
produced,  the  cause  must  be  established, 
and  before  any  effect  can  be  prevented, 
the  cause  must  be  removed  ;  and  before 
any  person  can  undertake  with  any  cer- 
tainly, to  establish  or  remove  the  cause 
of  any  effect,  they  must  know  what  it 
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is;  and  a  knowledge  of  the  causes  of 
effects  is  science." 

Now  for  Mr.  Hay  ward's  application 
of  a  '*  knowledge  of  the  causes  of  ef- 
fects," to  the  culture  of  the  vine. 

He  begins  by  laying  down  certain 
axioms,  one  of  which  I  consider  so 
completely  erroneous,  that  I  lose  no 
time  in  attempting  to  refute  it.  Mr. 
Hayward  says,  «»  The  greatest  quantity 
ana  finest  auality  of  fruit  will  always 
be  produced  on  those  branches  that  arc 
at  the  Greatest  distance  from  the  root/' 
Here  is  one  of  the  most  general  and 
pervading  errors  that  is  the  chief  cause 
of  disappointment  in  attempting  to 
cultivate  the  vine  in  the  open  air.  If 
Mr.  Hayward  be  right,  he  will  have 
finei*  fruit  at  ten  feet  from  the  vine  than 
at  five,  and  finer  at  twenty  feet  than  at 
ten,  and  finer  at  forty  than  at  twenty. 
Did  Mr.  Hayward  ever  try  how  far  the 
shoot  of  a  vine  can  run  before  it  reaches 
perfection  ?    And  will  he  favour  us 
with  an  account  of  the  peculiar  im- 
provement it  has  acquired  at  each  stage 
of  its  travels  ?   I  grant,  that,  in  the 
illustrations  he  has  given,  his  practice 
is  a  great  deal  better  than  his  theory ; 
but  he  must  see  that  what  1  have  stated 
is  only  a  fair  deduction  from  bis  axiom. 
It  would  seem  as  if  the  generality  of 
cultivators  were  thoroughly  imbued  with 
the  truth  of  this  assertion  ;  for  the 
object  seems  to  be  to  make  the  vine 
extend  itself  as  far  as  possible  over  the 
wall,  in  hopes,  I  suppose,  of  ultimately 
attaining  that  distance  that  will  bring 
its  produce  to  perfection. 

Now,  if  any  one  of  my  readers  has  a 
vine  that  has  been  treated  in  this  man- 
ner, and  is  dissatisfied  with  his  want  of 
success  in  procuring,  with  any  certainty, 
a  well-ripened  crop  of  fine  grapes,  let 
me  entreat  him  to  try  a  totally  different 
system.  Being  aware,  with  Mr.  Hay- 
ward, that,  "  before  any  effect  can  be 
prevented  the  cause  must  be  removed  ; 
and  before  any  person  cau  undertake, 
with  any  certainty,  to  remove  the  cause 
of  any  effect,  they  must  know  what  it 
is;"  my  friend  will  set  his  wits  to  work 
to  remove  the  disagreeable  effect  of  his 
having  no  grapes  worth  eating.  He 
will  remember  that  the  wood  of  the 
vine  which  has  once  borne  fruit  never 
bears  again ;  and  that  the  energies  of 
the  tree  have  been  expended  in  the 
immense  mass  of  useless  wood  under 
which  it  is  groaning,  instead  of  being 
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directed  to  the  growth  of  the  delicious 
fruit  for  which  he  planted  it.  if  the  . 
object  had  been  to  procure  firewood, 
nothing  could  have  been  more  judicious 
than  the  old  system;  year  after  year 
the  sap  has  deposited  along  the  branches 
a  layer  of  alburnum,  which  ultimately 
becomes  converted  into  heart  wood ;  year  , 
after  year,  the  centre  of  the  tree  ha? 
been  more  and  more  occupied  by  wood 
of  this  description,  and  it  has  been  only 
at  the  extremities  that  the  tree  has  pro- 
duced at  all. 

Having  now  discovered  "  the  cause 
of  the  effect,"  let  us  undertake  to  re- 
move it ;  and  I  hope  that  I  shall  not  be 
considered  too  violent  a  Radical  Re-  . 
former  if  I  recommend  that  the  tree 
be  cut  down  six  inches  from  the  ground, 
the  indsion  scared  with  a  hot  iron,  and 
well  covered  with  sealing-wax.  'Jlie 
following  spring, several  shoots  will  push 
from  the  fetump,  four  of  which  only 
should  be  retained ;  and,  instead  of 
being  worthless  twigs,  these  will  be  as 
thick  as  a  man's  thumb,  and,  if  they 
have  not  been  shaded,  every  bud,  except 
the  two  lowest,  may  be  depended  upon 
to  produce  fruit. 

Let  it  be  trained  in  this  way  :— 


h 


The  following  winter,  having  ascer- 
tained from  Mr.  Hoare's  scale*  the 
quantity  of  fruit  the  vine  ought  to  bear, 
according  to  the  circumference  of  the 
stem,  the  shoots  a  and  d  should  be 
shortened  to  the  requisite  length,  and 
b  and  c  to  one  bud  each,  when  the  vine 
will  present  the  following  appearance:— 


The  next  summer,  if  the  requisite 
attention  has  been  paid  to  the  different 
points  of  culture  (which  are  explained 
in  Mr.  Hoare's  treatise  in  so  clear  a 
manner  that  the  uninitiated  cannot  blun- 
der), finer  fruit  will  be  produced  at  five 


•  One  of  the  most  valuable  guide*  to  the  prac- 
tical horticulturist,  who,  from  this  scale,  the  result 
of  long  experience,  can  at  once  decide  upon  the 
frV'.l-bea!™e  eapabUUiea  «f  the  vine,  and  prune 
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feet  from  tbc  root  than  before  at  fifty. 
While  the  fruit  has  been  maturing'  on 
the  shoots  a  and  d,  two  shoots  will  have 
pushed  from  the  spurs  b  and  c ;  these 
are  to  be  the  fruit-bearers  for  next  year ; 
and  as  ti  e  wood  in  a  and  dt  which  has 
•nee  born  fruit,  will  never  hear  again, 
it  is  now  an  incumbrance  to  the  vine, 
and  must  be  got  rid  of ;  it  must  there- 
fore be  cut  out  at  one  bud  from  the 
stem,  and  will  be  replaced  by  shoots  to 
become  the  future  bearers. 
.  Having  now  got  a  considerable  in- 
sight into  the  "causes  of  effects,"  let 
us  proceed  to  lay  down  an  axiom  totally 
the  reverse  of  Mr.  Hay  ward's,  the 

TRUE  ART  Or  CULT  VAT  I  KG  THE  VINE 
CONSISTS  IN  LEAVING  A  DUE  PROPORTION 
l-F  fRUIT-BUDS  ON  THE  SMALLEST  POSSI- 
BLE QUANTITY  OF  OLD  WOOD. 

I  have  always  thought  that  disqui- 
sitions on  the  cultivation  of  fruit  were 
much  improved  by  an  opportunity  of 
tasting  it;  and  as,  I  doubt  not,  the 
editor  will  be  of  the  same  opinion,  I 
have  begged  friend  Clement  to  send 
some  of  his  branches,  collected  as  near 
the  root  as  possible.  Should  Mr.  Hay- 
ward  think  proper,  let  him  send  some 
of  his  at  twenty,  forty,  or  fifty  yards 
from  the  root,  if  he  chooses,  and  from 
the  editor's  well-known  impartiality  and 
readiness  to  listen  to  both  sides  of  an 
argument,  1  feel  convinced  that  his 
stomach,  like  bis  pages,  will  be  open  to 
the  reception  of  any  exquisite  reasons 
Mr.  Hay  ward  may  have  to  uffer. 

I  have  just  received  the  enclosed  re- 
marks with  the  fruit,  and  am, 

Very  respectfully, 

Henry  Watson. 
>,  llth  mo.,  lSih,  1835. 


The  editor  has  to  thank  Mr.  Watson 
and  his  friend  Mr.  Hoare  for  a  very  hand- 
some present  of  a  box  of  grapes,  which 
accompanied  the  preceding  communi- 
cation.  The  grapes  are  of  a  larger  size 
and  of  a  more  exquisite  flavour  than  any 
grown  in  the  open  air  in  England,  whicfif 
he  ever  before  tasted ;  indeed,  he  bad  no* 
idea  that  such  fruit  could  be  raised  in  this* 
country,  except  under  cover— they  are 
equal  to  the  best  hot-house  grapes.  The 
following  explanatory  remarks  are  from 
the  pen  of  Mr.  Hoare  himself,  of  the 
great   advantage  of  whose  judicious 
mode  of  culture,  there  can  hardly,  we 
presume,  be  any  doubt 


"  These  grape*,  uhich  are  of  the 
sort  called  Black  Hamburgh,  have  been 
produced  on  the  open  wall,  without  the 
slightest  artificial  aid  whatever.  If  pro- 
tected from  heavy  rains  and  severe  frosts, 
they  would  hang  well  on  the  vine  for  two 
months  yet  to  come  ;  and  would,  during 
that  time,  acquire  a  far  higher  degree 
of  flavour  than  they  at  present  possess. 
The  branches  were  originally  much 
larger;  but  the  berries  on  them  have  been 
more  than  usually  reduced  in  number, 
to  counteract  the  exhausting  effects  on 
the  vine  of  the  late  extraordinarily  dry 
summer.  Every  branch  has  grown 
within  eighteen  inches  of  the  stem  of 
the  vine  from  which  they  have  been 
cut ;  the  stem  itself  being  no  more  than 
five  inches  in  height,  and  the  girt  of  it 
also  five  inches.  The  same  vine  will, 
next  year  (1836),  produce  its  allotted 
quantity  of  fruit  (25 lbs);  the  extreme 
branch  of  which  will  not  be  more  than 
about  four  feet  from  the  stem. 

"  Clement  Hoare. 

"  Sidletham,  near  Chichester,  Nov.  12,  1835." 


THE  NOTTINGHAM  HYDRAULIC 
GAS-VALVE. 


Sir, — The  water  gas-valve,  described 
by  Mr.  Peter  Horsman  in  No.  638  of 
your  Magazine ,  1  consider  can  be  es- 
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teemed  but  second-rate,  when  compared 
with  Mr.  Carter's,  which  I  think  su- 
perior to  most  of  the  latest  improved 
Valves.  The  inconvenience  which  the 
valve  eulogised  by  Mr.  Horsman  must 
occasion,  and  the  time  expended  in 
emptying  and  refilling  it  with  water 
(which,  if  the  attendant  Is  not  extremely 
careful,  will  require  repeating  till  the 
desired  pressure  of  gas  is  obtained), 
causes  me  to  think  it  of  little  worth  for 
Its  use  as  a  gas-valve,  which  requires  to 
be  as  simple  and  as  little  coinplex  as 

f possible,  in  its  application.  The  fol- 
owing  description  of  an  hydraulic  valve, 
two  of  which  are  in  use  at  the  Notting- 
ham Gas-works,  will,  I  think,  be  found 
1u  practice  much  simpler  and  easier  to 
work 

In  the  longitudinal  section  above,  A 
is  a  cast  iron  cylindrical  vessel,  having 
an  opening  in  its  bottom  plate  for  the 
admission  of  a  gas  main  13,  which  has 
round  it  a  rim  with  holes,  to  admit  of 
screws  to  connect  it  to  the  vessel,  and 
is  continued  upwards  till  a  little  above 
the  surface  of  the  water,  which  is  kept 
in  the  vessel  at  the  height  E.  D  is  a 
cast  iron  cup,  which  covers  the  top  of 
the  pipe  B  like  a  hood,  but  when  drawn 
upwards  by  means  of  the  screw  G  above 
the  surface  of  the  water,  suffers  the 
gas  to  flow  from  the  gasometer  through 
the  inlet  pipe  D,  and  along  the  pipe  C, 
into  the  town.  The  screw  G  (which  is 
kept  perpendicular  by  means  of  frame 
F)  may  have  its  threads  cut  to  any  fine- 
ness desired  ;  consequently,  the  quantity 
of  gas  admitted  through  the  valve  can 
be  adjusted  with  the  most  exact  nicety, 
as  nothing  more  need  be  done  than 
simply  turning  the  screw  the  requisite 
number  of  times. 

I  am,  Sir,  your  obedient  servant, 

A  Y. 

Noltiagham,  Nov.  10,  1833. 

SELECT  COMMITTEE  OF  THE  HOUSE  OP 
COMMONS  ON  ARTS  AND  MANUFAC- 
TURES. 

MINOTSI  OF  XVIUBNCK. 

(Continued  from  la»i  Number.) 

James  Morrison,  Esq.,  iW.  />.»  examined : 

Have  you  ever  turned  your  attention  to 
the  best  means  of  encouraging  this  know- 
ledge of  art  among  our  manufacturers;  would 
you  think  it  advisable  to  establish  central 
schools  in  London,  or  provincial  schools  ?— 1 
think  a  public  school  in  London  is,  in  the 


first  place,  absolute^  necessary.  After  per- 
sons shall  have  been  prepared  to  teach,  there 
ought  to  be  similar  institutions  in  the  large 
manufacturing  towns. 

Do  you  think  that  in  London  they  would 
have  greater  facilities  for  acquiring  informa- 
tion on  all  those  branches  of  art  connected 
with  the  manufactures;  London  being  the 
emporium  of  art,  as  it  were,  tbere  would  be 
greater  opportunities  for  artists  of  every 
description  to  learn  that  which  was  applica- 
ble to  that  branch  of  the  manufactures  which 
they  intended  to  pursue  ? — No  doubt  of  it. 

Are  you  aware  that  at  Berlin  they  have 
schools  of  that  kind;  that  the  principal 
school  of  art  as  connected  with  manufactures 
is  in  Berlin,  and  that  there  are  provincial 
institutions  existing  also  separately  from 
those  in  Berlin ! — I  have  understood  such  to 
be  the  case,  but  I  have  never  been  at  Berlin. 

Have  you  not  been  so  much  impressed  with 
the  propriety  of  encouraging  such  institu- 
tions, that  you  yourself  have  taken  an  active 
part  in  trying  to  encourage  the  establishment 
of  them? — 1  have  felt  so  much  the  want  of 
such  institutions,  especially  since  the  discus- 
sions on  the  subject  of  free  trade  and  the 
admission  of  foreign  manufactures,  knowing1 
our  inferiority  was  altogether  in  the  art  or 
design,  that  seeing  the  thing  was  not  done,  I 
have  myself  ottered  to  assist  in  the  establish* 
ment  in  London  of  a  school  of  art  connected 
with  manufacture. 

In  fact,  you  were  so  convinced  of  the  bene- 
fieial  effect  it  would  have,  that  you  offered 
to  make  a  very  considerable  advance  your- 
self to  assist  that  object,  did  you  not! — I 
did. 

And  several  other  gentlemen,  and  many 
eminent  persons,  and  among  others  Lord 
Brougham,  took  an  interest  in  the  question, 
did  they  not  1 — Lord  Brougham  has  always 
taken  great  interest  in  it,  and  something  I 
imagine  would  have  been  done,  but  for  the 
expectation  that  Parliament  would  hate 
adopted  some  measure. 

You  have,  of  course,  turned  your  atten- 
tion to  the  means  of  encouraging  manufac- 
tures, by  opening  to  the  eyes  of  the  people, 
galleries,  collections  of  casts,  in  fact,  giving 
them  every  opportunity  of  instructing  their 
minds  in  art,  and  creating  a  desire  for  art, 
by  the  observation  of  that  which  is  beauti- 
ful I— Undoubtedly,  it  is  most  desirable  that 
they  should  be  encouraged  to  visit  such  in* 
sti Unions;  and  1  very  much  regret  tbat  the 
British  Museum  and  the  National  Gallery 
are  closed  on  those  days  upon  which  it  is  the 
most  convenient  for  the  labouring  classes 
sometimes  to  attend. 

Do  you  think  that  sufficient  attention  has 
been  paid  to  what  may  be  called  the  educa- 
tion of  the  eyes  of  the  people  by  our  own 
Government,  or  has  it  been  as  much  attended 
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to  as  that  species  of  education  bas  been  at- 
tended to  abroad  j  that  is,  by  freely  opening 
galleries  to  encourage  and  increase  the  taste 
of  the  people !— - 1  think  it  is  a  very  extra- 
ordinary  circumstance  that,  whilst  in  small 
states,  where  there  are  scarcely  any  manu- 
factures, one  hears  of  schools  of  design,  yet 
in  this  country,  at  the  head  of  the  manufac- 
tures of  the  world,  and  where  it  would  be  of 
the  most  importance,  we  have  nothing  of  the 
kind. 

Have  you  ever  considered  how  far  the 
Government  should  interpose  in  the  en- 
couragement both  of  institutions  like  open 
galleries  and  instruction  connected  with  the 
education  of  artists?— It  is  rather  difficult 
to  say  how  far  the  Government  should  in- 
terfere. If  the  public  could  be  induced  to 
interfere,  they  would  do  it  generally  better 
without  the  Government  than  with  it.  But 
I  think  Government  in  this  case,  as  in  the 
case  of  the  National  and  British  and  Fo- 
reign Schools,  might  grant  a  certain  sum  of 
money  in  aid  of  local  subscriptions. 

You  think  they  might  superintend  and  in- 
terpose without  unduly  interfering! — I  think 
they  might  assist  in  the  establishment  of  such 
an  institution,  and,  when  established,  it 
might  afterwards  support  itself. 

You  think  it  is  of  sufficient  importance  to 
be  made  a  national  object,  do  you  ? — I  think 
it  is  at  its  commencement.  I  think  also, 
that  the  extension  and  improvement  of  our 
national  works  of  art,  would  be  a  very  wise 
use  of  the  public  money. 

Are  you  aware  that  in  France  the  Go- 
vernment assists  the  municipalities  in  the 
formation  of  such  institutions  ? — I  have  so 
understood. 

Are  the  Committee  to  infer  from  what  you 
have  said,  that  there  is  no  want  of  talent  in 
the  country,  but  that  there  is  a  want  of  en- 
couragement for  the  application  of  art  to 
the  purposes  of  the  manufactures  ?— There 
is  clearly  no  want  of  talent,  because  in  those 
branches  of  art  which  are  encouraged,  I 
think  we  are  decidedly  superior  to  other 
nations. 

Have  you  had  an  opportunity  of  consider- 
ing the  want  of  protection  for  inventions  of 
patterns  and  designs,  both  in  tissue  goods 
and  also  in  metal  works,  in  this  country! — I 
think  the  want  of  protection  is,  in  all  cases, 
an  immense  check  to  the  progress  of  the  arts 
of  design. 

The  question  has  reference  to  the  want  of 
protection  in  the  patent  right? — There  can 
be  no  want  of  encouragement  on  the  part  of 
the  public,  because  all  the  manufacturers 
allow  that  if  they  produce  very  superior 
articles,  however  expensive  they  may  be, 
there  are  parties  ready  to  purchase  them. 
The  reasoa  why  they  do  not  produce  more 


and  better,  and  why  they  do  not  encourage 
artists  to  follow  that  as  a  profession,  is  that 
their  patterns,  if  good,  are  immediately 
pirated. 

Do  you  think  it  desirable  that  the  law 
should  give  a  better  protection  to  the  original 
inventor  of  these  designs  than  it  does  at 
present? — I  think  a  protection  for  a  limited 
period,  sufficiently  long  to  encourage  the 
manufacturer  to  make  the  outlay  of  his 
money  in  the  first  instance,  avoiding,  as  far 
as  it  is  possible,  the  confusion  which  would 
arise  from  a  great  number  of  persons  claim- 
ing the  right  in  similar  patterns,  as  they 
must  resemble  each  ether.  1  think  that  is 
the  sort  of  protection  that  should  be  given. 
It  should  in  many  cases,  I  think,  be  limited 
to  a  season,  say  six  months;  in  other  cases 
perhaps  a  period  of  one,  or  two,  or  three  years 
might  be  necessary. 

Do  you  not  think  that  there  has  been  a 
great  in  the  production  of  this  country, 
though  you  think  that  there  has  been  no 
improvement  in  art  as  applied  to  manufac- 
tures!— There  has  been  a  very  decided  im» 
provement,  so  much  so,  that  the  best  articles 
manufactured  before  we  had  imported  the 
manufactures  of  the  continent,  would,  in 
some  branches,  be  now  quite  unsaleable. 

Do  you  think  that  that  improvement  is 
merely  an  improvement  of  foreign  articles,  or 
is  it  creative  to  a  certain  extent? — It  is  ge- 
nerally imitative. 

You  think  there  is  a  growing  demand  for 
manufactures  in  which  the  arts  of  design  are 
best  exhibited!— Undoubtedly. 

Do  you  think  that  the  ta$tc  of  the  country 
is  so  improved,  that  articles  which  were  cur- 
rent and  fashionable  articles  some  years  ago 
could  not  now  be  sold  ? — Yes,  but  that  fact 
may  arise  from  various  causes. 

Does  not  the  fashionable  taste  in  itself  re- 
quire a  better  system  of  art ;  that  is,  is  the 
fashionable  taste  improved  ?— Undoubtedly. 

Have  you  not  had  occasion  yourself  fre- 
quently to  suggest  improvements  to  British 
manufacturers?—!  have  had  occasion  not 
perhaps  to  suggest  any  particular' improve- 
ment, but  I  have  urged  upon  them  from  time 
to  time  the  necessity  of  making  improve- 
ments generally,  and  of  improving  the  quality 
and  style  of  their  goods. 

Do  you  find  any  particular  disposition  on 
the  part  of  our  manufacturers  to  spend  money 
for  the  purpose  of  the  application  of  art  to 
their  manufactures !—  I  hear  on  all  sides 
their  objection  that  they  are  not  protected, 
and  that  if  they  were  to  expend  money  on. 
patterns,  they  would  only  be  doing  it  for  the 
benefit  of  others.* 

Are  you  aware  that  in  some  of  the  manu- 
factures of  France  in  which  art  is  mest  ex- 
pensively applied,  that  the  absolute  outlay 
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of  capital  is  ten  per  cent,  upon  the  produc- 
tion I — I  am  not  aware  of  the  exact  propor- 
tion, but  I  know  it  is  very  considerable. 

Is  there  not  a  class  of  individuals  in  France 
who  are  a  sort  of  consulting  manufacturing 
professors,  persons  to  whom  the  manufac- 
turers are  in  the  habit  of  applying  with  re- 
ference to  the  formation  of  colours!— I  be- 
lieve there  is. 

Do  not  you  think  that  such  a  class  of 
persons  would  be  very  desirable  in  England  ? 
— Most  desirable. 

Is  not  Clement  Desormes  one  of  those 
persons? — Yes. 

If  there  were  a  class  of  intelligent  chemi- 
cal professors,  such  as  Clement  Desormes  and 
others,  who  were  habitually  consulted  by 
manufacturers  as  to  the  means  of  improving 
colours,  and  the  application  and  advantage  of 
chemical  arts  to  manufactures,  do  not  you 
think  that  would  be  exceedingly  useful  ? — 
Yes ;  at  present  the  manufacturer  does  not 
employ  artists  to  design,  for  the  reasons  I 
have  given,  and  probably  for  the  same  reason 
he  does  not  lay  out  his  money  in  chemical 
skill. 

Do  not  you  think  that  the  ignorance 
among  manufacturers  as  to  art  generally  has 
been  a  great  impediment  to  the  introduction 
of  chemical  knowledge  in  the  manufacturing 
field! — There  is  no  doubt  of  that.  But  1 
should  say  that  that  is  owing  to  the  deficiency 
of  scientific  education  among  the  middle 
classes,  in  which  France,  it  is  generally  un- 
derstood, is  so  superior  to  us.  I  should  also 
state,  that  the  new  colours,  as  well  as  the 
new  patterns,  originate  in  France.  We  have 
a  vast  number  of  colours  now  in  our  manu- 
factures which  were  quite  unknown  a  few 
years  ago,  and  there  is  scarcely  one  of  them 
which  has  not  been  originally  imported  from 
France  ;  that,  however,  is  partly  owing  to 
the  fact  that  the  fashions  are  set  there. 

Did  you  ever  hear  an  expression  of  sur- 
prise from  the  French  manufacturers  as  to 
the  great  superiority  of  our  manufactures,  as 
far  as  regards  the  mechanical  skill,  and  our 
great  inferiority  in  the  chemical  arts  and  the 
arts  of  design  ?— I  have  frequently  heard  such 
an  expression. 

The  system  in  France  in  most  cases  is  this, 
is  it  not,  that  the  central  government  shall 
allocate  out  of  the  general  fund  a  certain 
sum  for  the  schools  of  art,  and  the  municipa- 
lities should  furnish  the  deficiency  ? — Yes. 

Do  you  think  that  would  be  convenient  in 
this  country  ?— I  think  it  would,  at  least  in 
the  commencement ;  but  I  doubt  whether  it 
would  be  necessary  to  permanently  continue 
any  annual  allowance  to  them. 

As  far  as  your  observation  goes,  do  j'ou 
not  believe  that  the  principal  manufacturing 
towns  have  a  strong  feeling  on  this  subject, 


and  would  be  willing  to  co-operate  in  it t — I 
believe  they  have  a  very  strong  feeling,  al- 
though it  has  not  been  expressed  to  Parlia- 
ment very  strongly  before ;  but  this  is  mainly 
owing,  I  suspect,  to  the  hope  they  have  clung 
to  of  getting  foreign  manufactures  in  some 
branches  again  prohibited. 

Are  you  aware  whether  they  have  repre- 
sented in  any  petition  to  Parliament,  with 
respect  to  our  manufactures,  that  they  are 
inferior  in  pattern  and  design  to  the  French 
manufactures? — 1  have  seen  it  stated  in  a 
petition  from  Folesbill,  near  Coven tiy,  where 
the  ribbon  trade  is  extensively  carried  on, 
that  they  are  deficient  in  that  respect  only, 
and  praying  for  some  encouragement  or  as- 
sistance. 

Are  you  aware  that  funds  have  been  lately 
raised  in  the  town  of  Nottingham  for  the 
special  purpose  of  establishing  a  school  of 
art  ? — I  have  not  heard  of  that. 

Are  you  aware  that  the  Mechanics.'  Insti- 
tutions in  different  towns  have  devoted  a 
certain  portion  of  their  funds  for  the  en- 
couragement of  art  and  the  encouragement 
of  design? — I  am  aware  of  it,  but  I  have 
doubts  whether  in  the  present  state  of  things 
in  this  country  they  would  find  persons  com- 
petent to  teach  them. 

Is  there  not  at  present  on  the  part  of  the 
manufacturers  a  much  greater  disposition  to 
acknowledge  their  inferiority  than  existed 
some  years  ago?— I  think  there  is,  and  in- 
deed it  would  be  impossible  for  tbem  to  deny 
it,  because  they  all  copy  from  the  French. 

As  the  honourable  Member  has  stated  that 
be  thinks  it  important  that  the  invention  of 
patterns  should  be  protected,  could  he  sug- 
gest to  the  Committee  any  machinery  by 
which  that  object  could  be  accomplished  ?-— 
The  only  mode  which  has  occurred  to  me  is 
that  of  copyright,  depositing  a  model  or 
pattern  of  the  article  to  be  protected  in  some 
public  office. 

You  do  not  think  that  the  exceedingly 
cumbrous  machinery  of  the  Patent-office  could 
be  applied  to  the  protection  of  patterns  where 
the  value  of  the  copyright  is  so  transitory  ? 
— I  am  not  acquainted,  in  detail,  with  the 
mode  of  transacting  business  at  the  Patent- 
office. 

One  of  the  most  important  results  to  ob- 
tain is  rapidity  in  the  recognition  of  the 
right,  and  economy  in  obtaining  tbemonopoly 
of  it;  is  not  that  so? — Yes,  and  for  that 
purpose  it  appears  to  me  that  we  want  some 
sort  of  tribunal  which  should  abjudicate  upon 
questions  of  that  sort. 

Do  you  not  think  that  local  tribunals, 
composed  of  masters  and  men,  might  be 
conveniently  and  usefully  introduced  for  the 
protection  of  patterns! — For  all  matters  con- 
nected with  disputes  about  wages,  and  the 
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good  or  bad  workmanship  of  the  operatives, 
I  think  a  union  of  the  masters  and  men 
would  be  very  desirable:  but  I  do" not  see  in 
questions  relating  to  rights  of  patterns,  which 
arc  questions  between  master  and  master, 
that  the  introduction  of  the  labourer  is  ne- 
ce:sary,  or  that  it  would  be  convenient. 

But  if  the  labourers  were  intelligent  la- 
bourers, and  instructed  as  you  propose  to 
instruct  them  by  schools  of  art,  would  they 
not  be  important  persons  to  whom  questions 
as  to  the  valuation  of  copyrights  might  be 
referred ! — I  think  they  would  be  very  good 
witnesses  as  to  what  was  or  what  was  not  an 
infringement  of  a  patent;  but  I  am  afraid 
that  some  years  must  elapse  before  we  could 
see  them  sufficiently  well  educated,  either  in 
art  or  general  education,  to  act  as  judges  ou 
the  subject. 

Did  you  ever  hear  it  stated  by  French 
manufacturers  that  they  have  received  im- 
portant suggestions  for  the  improvement  of 
patterns  from  the  hand  loom  weavers!  — I 
have,  and  I  recollect  a  circumstance  which 
was  mentioned  to  me  some  years  ago  at 
Paisley,  which  showed  in  a  very  striking 
manner  the  advantages  derived  from  the 
superior  education  of  the  working- classes  in 
Scotland;  a  manufacturer  there  showed  me  a 
piVcc  of  goods  copied  from  a  French  pattern 
that  he  had  put  to  work;  the  weaver,  after 
making  one  or  two  pieces,  applied  to  him 
and  suggested  an  improvement,  by  which  the 
wa*«  were  reduced  25  per  cent,  upon  the 
manufacture  of  the  article ;  and  I  would 
observe  that  that  article  was  one  with  which 
*e  came  into  competition  with  the  French 
manufacture  in  our  market. 

Ho  you  not  think,  that  the  inferiority  of 
our  English  artists  is  in  some  degree  owing 
to  the  want  of  demand  by  the  public  for 
those  improvements  in  manufacture*?— Cer- 
tainly not;  on  the  contrary,  the  public  very 
willingly  give  very  high  prices  for  foreign 
wicks,  and  they  would,  1  have  no  doubt, 
purchase  English  manufactures  at  the  sarwe 
pnees,  if  we  possessed  similar  excellence  in 
art 

Do  you  think  that  their  taste  is  concerned 
I    m  the  preference,  or  do  they  not  very  often 
*tat  from  foreign   articles  those  articles 
*hicb  arc  inferior  in  point  of  art,  though 
they. nay  be  for  the  moment  attractive  in 
Point  of  fashion  ?  —  I   very   much  doubt 
•hether  that  preference  is  giv*n  for  foreign 
"tide*,  merely  because  they  are  foreign  ;  1 
think  the  public  arc  always  ready  to  purchase 
\  our  own  goods  when  they  are  really  equal  to 
>  'oreigq. 

Do  you  not  think  that  if  foreign  articles 
"inee  a  superior  degree  of  taste,  they  are 
immediately  preferred  in  this  country  as  well 
«  abroad  ?— Undoubtedly. 

You  think  that  in  proportion  as  yon  ex- 


tend the  taste  of  the  community,  that  of 
course  there  would  be  a  greater  demand  for 
those  articles  in  which  taste  is  evinced!— 
Certainly. 

The  great  mass  of  the  community  in  this 
country,  not  merely  the  lower  and  the  mid- 
dling classes,  but  a  great  portion  of  the  upper 
classes,  have  not  bad  their  taste  proportion- 
ately cultivated,  in  proportion  to  their  educa- 
tion; is  not  that  the  fact!— I  believe  that 
that  is  the  case. 

Do  you  think  that  that  arises  from  the 
want  of  opportunities  for  the  cultivation  of 
that  taste,  such  as  the  deficiency  of  public 
institutions,  libraries,  and  museums,  and  pub- 
lic galleries,  or  do  you  think  it  arises  from 
the  neglect  which  is  shown  to  that  depart- 
ment of  education  during  the  course  of  their 
studies  at  college  and  at  school  1 — Much  ia 
owing  to  the  want  of  what  may  be  called 
elementary  education  at  schools  and  colleges,  . 
but  it  is  chiefly  because  fine  examples  of  art 
are  not  constantly  before  their  eyes ;  a  kind 
of  education  that  is  perfected  in  rather  an 
ailult  age. 

Did  you  not  find  on  the  continent,  parti- 
cularly in  Italy,  even  among  those  classes 
that  have  had  very  little  previous  education, 
and  also  in  schools  or  colleges,  there  prevails 
a  general  feeling  for  the  arts,  and  that  they 
with  pleasure  frequent  galleries  and  public 
institutions  which  are  open  to  them  by  the 
munificence  either  of  government  or  indi- 
viduals!—  I  have  been  merely  a  traveller  in 
Italy,  not  a  resident  there;  but  one  cannot 
even  pass  through  a  town  without  being 
struck  with  the  regard  and  respect  they  en- 
tertain for  art,  and  the  great  lore  they  have 
for  it. 

If  public  galleries  and  public  institutions 
and  public  museums  were  open  more  generally 
to  all  classes  of  people  in  this  country,  you 
think  that  a  very  strong  feeling  for  art  would 
be  gradually  generated, do  you  not!— I  think 
it  is  already  generated  to  a  great  extent  in 
this  country  among  the  upper  classes,  and 
we  owe  much  to  those  gentlemen  who  have 
supplied  the  exhibition  at  the  British  Institu- 
tion from  year  to  year;  the  National  Gallery 
has  been  very  beneficial,  and  the  improve- 
ment of  our  street  architecture  has  also  been 
Verr  useful. 

Do  you  see  that  improvement  in  taste 
evinced  not  only  in  the  capita],  but  in  other 
parts  of  the  empire? — Undoubtedly.  In 
the  course  of  some  recent  visits  which  I  have 
paid  to  different  parts  of  the  country,  I  have 
been  very  much  struck  with  the  improvement 
in  our  provincial  towns. 

Would  you  have  the  goodness  to  state 
some  of  the  instances  that  have  come  under 
your  observation,  in  which  that  improve- 
ment has  been  the  most  remarkable!  —Bir- 
mingham and  Liverpool  particularly. 
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Do  you  think  that  in  order  to  dissemina'e 
generally  a  feeling  for  the  arts  among  the 
middle  and  lower  classes,  one  of  the  first 
essentials  would  he  cultivating  to  a  more 
considerable  degree  that  taste  in  the  higher 
classes  during  their  college  education ? — It 
ipay  be  doubted  whether  Oxford  or  Cam- 
bridge ever  can  become  a  good  place  for  the. 
study  of  the  fine  arts. 

In  order  to  diffuse  this  love  of  art  among 
the  middling  classes,  would  you  not  recom- 
mend that  the  cultivation  of  drawing,  for 
instance,  should  form,  to  a  certain  degree,  a 
portion  of  their  education?— Undoubtedly ; 
the  use  of  the  pencil  cannot  be  introduced 
too  early. 

Would  you  extend  that  to  elementary 
education;  to  elementary  schools,  that  every 
child  should  learn  a  certain  portion  of  draw- 
ing!— I  think  that  might  be  useful,  and  it 
would  be  the  more  readily  ingrafted  hereafter 
in  the  systems  of  our  popular  schools,  but  I 
doubt  if  we  are  prepared  for  it  at  present. 

You  are  aware  that  it  has  been  introduced 
In  Germany  and  in  Switzerland,  arc  you  not? 
—I  have  understood  so. 

Do  you  suppose  that  there  is  any  thing  so 
distinct  in  our  organization  from  that  of 
Other  countries,  that  would  preclude  its  in- 
troduction from  our  elementary  schools?— I 
should  say,  on  the  contrary,  U  is  better 
suited  to  a  dense  population  and  a  great  ma- 
nufacturing people. 

Would  it  entail  any  additional  expense  in 
education,  the  introducing  of  such  a  system  ? 
—I  should  answer  not,  if  our  teachers  had 
themselves  been  educated  for  the  purpose. 

Is  it  not  your  opinion,  that  it  would  be  an 
excellent  thing  both  for  the  artist  and  the 
consumer  of  works  of  art,  to  make  art  to  a 
certain  extent  a  part  of  elementary  national 
education ! — I  should  say  it  would  be  very 
desirable,  and  especially  in  our  manufactur- 
ing  towns,  but  until  we  have  schools  where 
teachers  may  be  formed,  it  would  be  impossi- 
ble, I  think,  to  commence  a  thing  of  that 
kind  with  effect. 

Is  it  not  the  fact,  that  some  time  ago 
French  papers  were  introduced  to  a  great 
extent ! — Certainly. 

And  has  not  that  introduction  diminished 
since  our  artists  copied  their  patterns ;  that 
is,  with  respect  to  paper-banging?— That  I 
have  no  doubt  is  the  case.  It  is  certainly  the 
case  in  most  of  our  printed  articles,  that  as 
our  taste  improves,  so  does  that  of  our  ma- 
nufacturers, and  there  is  less  demand  for 
foreign  productions. 

Are  you  aware  that  the  importation  has 
diminished  since  the  patterns  previously  in- 
troduced have  come  to  be  copied  in  England? 
—I  have  no  doubt  that  such  must  have  been 
the  case,  although  I  have  not  particularly 
inquired  about  it.   But  I  should  say  gene- 


rally as  to  manufactures  with  which  I  am 
better  acquainted,  that  our  manufactures 
have  gradually  supplanted  one  foreign  article 
after  another,  till  now  the  importations  are 
confined  merely  to  the  novelties  of  the  sea- 
kon,  and  these,  as  soon  as  our  manufacturers 
copy  them,  cease  to  yield  a  profit  upon  the 
importation. 

Are  there  not  a  great  number  of  branches 
of  art  connected  with  modelling,  where  a 
degree  of  education  is  required! — Undoubt- 
edly. 

And  therefore  it  is  impossible  that  in  those 
branches  of  art,  without  giving  the  educa- 
tion, wc  should  have  the  benefit  of  the  designs 
of  other  countries  ? — Certainly, 

Does  it  not  require  a  degree  of  previous 
education  to  appreciate  the  beauties  of  the 
higher  branches  of  art  ? — Unquestionably. 

Therefore  is  it  not  your  opinion  that  an 
uneducated  man  sent  into  a  gallery  of  works 
of  the  higher  orders  of  art  would  be  incapable 
of  appreciating  them? — Undoubtedly  ;  in 
the  higher  branches  of  art. 

Therefore  the  establishment  of  museums 
and  galleries  would  not  be  sufficient  to  effect 
that  purpose,  but  it  would  only  be  an  acces- 
sory j  is  not  that  the  case?— It  certainly, 
alone,  would  not  produce  that  effect ;  but  as 
there  must  be  much  talent  for  art  existing, 
such  exhibitions  produce,  perhaps  insensibly, 
very  considerable  effects ;  they  operate,  di- 
rectly or  indirectly  on  the  public  mind,  and 
I  have  no  doubt  diffuse  benefits  through  all 
the  different  grades  of  society. 

Can  you  inform  the  Committee  whether  in 
that  species  of  education  which  has  been 
alluded  to,  modelling  would  not  be  a  very 
important  part,  as  well  as  drawing  1— It  is 
absolutely  necessary ;  and  I  understand  partly 
to  supply  that  want,  that  in  the  iustitute  of 
British  architects  they  propose  to  establish 
an  institution  of  that  kind. 

Are  you  aware  of  the  fact,  that  the  forma- 
tore  in  this  country  are,  without  any  excep- 
tion, foreigners  *!— I  have  understood  tba: 
foreigners  are  generally  employed  in  casting 
figures;  whether  there  are  any  English  or 
not,  I  do  not  know  ;  but  I  believe  that  we 
are  very  much  indebted  to  Italians  for  the 
diffusion  of  a  taste  for  art  among  the  middle 
and  lower  classes. 

Do  not  you  think  that  the  style  which  now 
prevails,  and  has  lately  prevailed  a  good 
deal  in  this  country,  which  is  called  the 
Louis  Quatorze  style,  that  a  good  deal  of  its 
success  is  attributable  to  the  want  of  skill  in 
our  designers  ? — I  do ;  and  whilst  I  think  it 
is  an  evidence  of  the  disposition  on  the  part 
of  those  who  have  the  means  to  expend  their 
money  on  such  articles,  I  think  it  probable 
that  they  would  have  spent  the  same  money 
upon  what  may  be  considered  a  better  style, 
if  they  had  had  the  opportunity  afforded  them. 
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Do  not  you  sec  a  general  preference  given 
by  the  upper  orders  to  that  style  of  art,  even 
when  they  may  select  from  either  Gothic  or 
Greek  specimens,  that  they  still  prefer  the 
style  of  Louis  Qaatorze  ? — I  think  that  that 
is  a  fashion  which  is  passing  away. 

You  stated  that  you  observed  a  consider- 
able improvement  in  the  taste  displayed  in 
our  public  buildings  in  the  streets  ?— I  did. 

Do  you  think  that  that  taste  has  been  well 
directed! — I  should  offer  an  opinion  upon 
that  subject  with  a  great  deal  of  hesitation ; 
I  should  say  it  has  not  j  but  undoubtedly  it 
has  produced  an  effect  very  superior  to  what 
existed  before. 

Do  you  consider  that  it  is  quite  unneces- 
sary that  those  people  high  in  authority  who 
have  the  superintendence  of  those  buildings, 
should  know  any  thing  of  the  art  which  they 
are  called  upon  to  direct;  do  you  not  think 
that  it  would  be  an  advantage  rather  that 
those  people  high  in  authority  who  have  the 
direction  of  those  monuments,  should  know 
something  of  the  art  that  they  are  called 
upon  to  preside  over!— I  think  it  very  im- 
portant that  we  should  have  responsible  pub- 
lic officers  to  take  charge  of  our  public  build- 
ings ;  that  supposes,  of  course,  persons  duly 
qualified. 

Thomas  Jama,  Esq.,  examined : 

The  fabrics  that  I  am  best  acquainted 
with  in  our  house  are  silk  manufactures; 
with  respect  to  colour,  ever  since  the  intro- 
duction of  French  goods,  I  think  we  have 
had  a  very  considerable  improvement  in  the 
colours,  and  in  the  patterns  of  the  English 
silk  manufacture,  particularly  in  the  colours 
—not  only  in  the  plainer,  which  may  be 
called  prismatic  colours,  but  in  those  colours 
which  are  creations  of  fancy,  the  shades  have 
been  much  more  brilliant  than  we  used  to 
have  them.  The  importation  of  French 
silks  has  almost  entirely  ceased  in  conse- 
quence of  this  improvement.  The  power  of 
producing  finer  colours  on  the  part  of  our 
manufacturers  has  increased,  —  as  also 
there  has  been  an  increased  degree  of  good 
taste  in  appreciating  the  colours.  This  im- 
provement has  been  perceptible  since  the 
more  free  intercourse  with  France.  Referring 
to  Manchester  and  Macclesfield,  the  time  the 
country  manufacturers  came  to  London  to 
attend  the  periodical  sales  of  silk  at  the  East 
India  House,  it  was  their  custom  to  come  to 
our  house  and  other  houses  of  our  class,  and 
obtain  from  us  patterns  of  the  shades  of  dif- 
ferent French  goods  that  we  had  bought  or 
imported,  and  the  imitation  of  these  goods 
and  patterns  has  led  to  these  improvements, 
or  at  least  has  been  co-existent  with  it. 
From  the  excellence  and  beauty  of  our  fa- 
bric, if  silk  was  still  to  advance  and  become 
dearer,  the  public  would  always  repay  that 


by  an  increased  consumption.  The  diffi- 
culty of  selling  a  bad  shade  of  colour,  when- 
ever it  does  occur,  is  increased  considerably 
on  account  of  the  general  appreciation  of 
good  colours*  Until  the  last  two  or  three 
years,  the  production  and  consumption  of 
figured  British  silks  was  a  mere  trifle,  but 
within  the  last  year  the  production  and  con- 
sumption of  British  figured  silks  has  been 
very  considerable.  The  figures  are  smaller, 
and  I  think  more  beautiful  in  [form  than 
formerly.  Combining  the  beauty  of  design 
with  a  certain  degree  of  neatness  as  well  in 
tint  as  in  colour,  the  silk  manufactured  in 
England  has  materially  improved.  For- 
merly they  were  most  apprehensive  of  the 
figured  silks  from  France,  and  the  contest  in 
them  was  thought  hopeless,  but  there  is  now 
executing  in  Spitalficlds  a  considerable  order 
for  figured  silks  lor  America,  where,  of 
course,  they  must  meet  the  French  under  no 
circumstances  of  protecting  duty.  If,  then, 
the  beauty  of  English  manufactured  silk 
goods  is  so  materially  improved,  from  our 
manufacturers  having  the  opportunity  of  see- 
ing the  French,  there  is  a  still  greater  capa- 
bility of  improvement  if  more  means  of  im- 
provement were  placed  within  their  reach. 
I  think  a  matter  of  the  first  importance 
would  be  to  give  to  the  parties  who  originate 
patterns  a  property  in  the  patterns  for  such  a 
length  of  time  as  would  repay  the  outlay  and 
encourage  the  production  of  patterns.  The 
Committee  is  aware  that  such  a  protection  is 
given  to  the  printer.  When  a  pattern  is 
framed  on  printed  cotton,  the  party  is  pro- 
tected by  the  law  in  the  exclusive  right  of  the* 
pattern  for  three  months,  and  I  would  sug- 
gest that  protection  should  also  be  given  to 
patterns  framed  in  the  loom.  It  will  be  in 
the  recollection  of  the  Committee,  that  some 
years  ago  an  India  handkerchief  was  almost 
the  distinguishing  mark  of  a  gentleman  j 
every  gentleman  bad  one  in  his  pocket. 
India-printed  handkerchiefs  of  very  common 
patterns  were  sold  at  from  7  s. to  \0s.  a-piece; 
now  the  great  consumption  of  India  hand- 
kerchiefs is  by  the  importation  of  the  un- 
printed  cloth,  and  they  are  printed  in  this 
country  with  English  patterns,  but  the  cloths 
printed  in  India  are  now  principally  sold  by 
hawkers  to  the  lower  class  of  consumers. 
In  our  figured  patterns  we  borrow  very  largely 
from  the  French.  It  is  very  desirable  that 
we  should  create  an  original  taste  here;  we 
arc  still  behind  the  French  in  ribbons  and 
shawls;  we  borrow  our  figured  patterns  from 
France  in  a  principal  degree.  From  the  de- 
cided advantage  that  we  have  from  China 
silk  and  our  application  of  China  silk,  I  do 
not  fear  that  we  shall  decidedly  heat  the 
French  in  figured  as  in  plain  goods.  I  have 
heard  that  the  French  Government  sent  a 
mission  some  few  years  ago  into  the  region  of 
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Cachmere,  both  to  introduce  Cachmcre  goods, 
and  also  to  speculate  on  the  production  of 
the  Cachmere  shawls. 

Mr.  Thomas  Field  Gibson,  examined  : 

1  am  a  silk-manufacturer  in  Spitalfields. 
The  description  of  figured  silks  which  we  are 
now  making  in  Spitalfields  are  of  a  very 
small  and  insignificant  kiud  ;  they  are  not  of 
the  large  class  of  patterns.  That  is  the 
general  class  of  patterns  that  are  now  mak- 
ing. They  are  almost  entirely  copies  or 
variations  from  French  patterns;  there  is 
but  a  very  small  degree  of  talent  employed  in 
Spitalfields  in  the  production  of  patterns. 
We  are  almost  destitute  of  original  taste  in 
that  particular  department.  The  French 
patterns  are  generally  given  to  the  pattern- 
makers by  the  manufacturers,  and  they 
either  copy  precisely,  or  make  variations  as 
the  manufacturers,  or  their  own  taste  may 
suggest.  I  am  not  acquainted  with  any 
drawer  of  patterns  who  is  an  educated  artist. 
A  good  pattern 'drawer  may  obtain  from 
100/.  to  200/.  a  year;  but  the  remuneration 
varies  with  the  description  of  pattern.  It  is 
also  mixed  up  with  a  remuneration  given  for 
reducing  the  design  to  the  woulJ,  or  cutting 
the  card,  which  is  necessary  for  the  weaving 
it  in  the  looms.  1  think  that  the  two  diffi- 
culties under  which  we  labour  at  present,  are, 
first,  that  we  have  no  protection  for  patterns, 
sj  that  if  I  make  an  outlay  of  from  20/.  to 
100/.  upon  a  pattern,  it  may  be  pirated  to- 
morrow by  my  neighbour,  and  I  should  have 
no  compensation  for  it ;  and  the  second  diffi- 
culty is,  that  we  have  no  national  taste  in 
this  department  of  art,  that  we  have  no  origi- 
nality in  design  in  drawing  of  patterns,  that 
we  are  compelled  to  make  copies  from  French 
patterns  in  order  to  supply  the  demands  of 
our  customers.  1  think  a  school  of  arts  open 
to  persons  connected  with  the  manufacture  of 
the  country  would  be  of  high  value  and  im- 
portance, coupled  with  the  protection  of  pat- 
terns; but  without  a  protection  of  patterns, 
no  school  of  design  would  be  of  any  ad  van - 
t  ige  to  us.  It  is  not  to  be  expected  that  the 
master-manufacturers  would  undertake  any 
part  of  the  expense  of  such  an  establishment. 
The  utmost  that  could  be  expected  from  them 
would  be  to  give  their  time  and  attention  to 
the  arrangement  and  working  of  the  system ; 
and  1  believe  the  fact  is,  that  in  France  the 
Government,  or  the  municipal  authorities,  or 
both  together,  do  pay  for  the  whole  cost  of 
the  establishment.  If  the  general  taste  of 
the  nation  was  improved,  it  would  be  bene- 
ficial to  our  manufactures;  and  1  would  add, 
that  ours  is  a  manufacture  which  is  capable 
of  such  extreme  variety  in  shades  of  colour, 
in  the  blending  of  shades,  aud  in  producing 
various  forms  of  pattern,  that  there  is  hardly 
any  one  to  which  the  exhibition  of  all  works 


of  art  in  which  colours  are  concerned  would 
be  more  beneficial,  A  protection  for  patterns 
should  be  for  not  less  than  twelve  months. 
I  can  give  a  reason  why  a  season  or  six 
months  would  not  be  a  sufficient  time.  I 
was  manufacturing  n  pattern  in  silk  during 
the  spring,  to  the  order  of  a  large  house  of 
business  in  London.    I  received  orders  from 
them  to  continue  the  manufacture  of  the 
same  pattern  in  autumn  colours;  but  in  the 
last  month  this  pattern  was  taken  to  Man- 
chester and  manufactured  there.   The  order 
which  I  had  received  for  the  winter  article 
was  immediately  countermanded,  because  it 
was  produced  at  Manchester  at  a  much  less 
price.    A  heavy  fine  should  be  inflicted  for 
piracy.    Sometimes  there  are  more  than  100 
pieces  of  the  same  pattern.    It  more  often 
happens  that  there  are  less  than  100  ;  more 
often  than  not.    According  to  the  average 
returns  from  the  Chamber  of  Commerce  at 
L/ons,  the  number  of  pieces  made  of  fancy 
goods  of  particular  patterns  does  not  exceed 
20  from  the  frame;  what  is  the  average  pro* 
duction  of  England  of  the  same  manufacture, 
I  have  no  precise  knowledge  of — but  I  should 
say  double,  at  least  40.    In  French  silks  in 
some  cases  a  very  large  profit  is  paid  to  ma* 
nufacturers  on  condition  that  they  shall  pro- 
duce a  small  number,  and  then  destroy  the 
design.    A  pattern  should  be  protected  by 
registering  the  actual  pattern.    With  regard 
to  printed  goods,  the  custom  is  for  the  parties 
to  print  on  the  end,  "  engaged  for  three 
months,"  and  after  that  period  it  may  be 
copied  by  any  body ;  that  would  be  a  suffi- 
cient protection  if  it  was  extended,  as  I  said 
before,  to  twelve  months— whatever  registra- 
tion took  place  should  be  a  public  and  au- 
thentic ope.   The  registration  and  location 
of  patterns,  representing  the  state  of  protec- 
tion in  the  particular  trade,  would  be  in  itselF 
a  great  means  of  advancing  and  improving 
the  manufacture.    There  are  no  superior 
weavers  solely  employed  in  weaving  patterns, 
and  there  is  a  good  reason  why  this  is  so ;  a 
weaver  could  not  himself  produce  the  pattern 
to  the  manufacturer  in  the  same  way  as  he 
does  at  Lyons,  because  in  London  he  is  not 
possessed  of  machinery  by  which  he  could  do 
it ;  the  machinery  belongs  to  the  master- 
manufacturer  here,  but  in  Lyons  it  belongs  to 
the  weaver.    1  have  beard  that  in  France 
after  the  design  has  been  produced,  the 
weaver  introduces  a  considerable  modifica- 
tion into  the  pattern  itself. 

Mr.  John  Noire U  (of  the  firm  of  Howell  and 
Joints,  Regent-street),  examined: 

The  manner  of  choosing  our  patterns  or 
goods  is  as  follows :  it  is  usual  for  the  Lyons 
manufacturers  to  come  twice  a  year  to  Eng- 
land, that  is,  in  the  spring  for  the  autumn, 
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and  the  autumn  for  the  spring,  and  they 
produce  perhaps  300  or  300  patterns,  not 
paper  patterns,  but  silk  patterns  or  gauze 
patterns,  or  whatever  it  may  be,  and  from 
these  patterns  ire  make  our  selection;  and  it 
sometimes  happens  that  we  have  so  good  an 
opinion  of  certain  patterns,  that  we  say, 
M  Now  you  must  withdraw  that,  it  must  be 
made  for  us  only/'  and  for  20  or  30  pieces 
they  will  do  that.  Now  the  English  manu- 
facturers never  give  us  that  advantage,  they 
think  it  very  expensive  to  put  to  work  a 
pattern  to  show  u*  the  effect  of  it,  for  it 
looks  so  different  on  paper  to  what  it  is  in 
reality,  that  we  cannot  decide  whether .  we 
shall  have  it  or  not,  and  we  often  urge  them 
to  bring  us  a  little  piece  ready,  to  see  the 
effectx>f  it ;  sometimes  we  want  colour,  some* 
times  we  want  a  little  change  in  the  disposi- 
tion; but  there  has  always  been  an  objection 
to  the  expense  incurred,  and  therefore  we 
are  obliged  to  bear  the  expense  if  we  are  con* 
tent  to  order  from  a  paper  pattern ;  we  have 
sometimes  found  it  necessary  to  ask  for  a 
pattern  drawer  or  designer;  not  a  pattern- 
drawer,  because  they  are  distinct  businesses. 
1  never  found  a  good  designer  in  England ;  a 
pattern-drawer  is  a  different  thing  altogether ; 
be  is  the  man  who  puts  the  thing  compara- 
tively to  work,  as  an  architect  designs  the 
building  of  a  house.  Neither  have  I  found 
a  good  pattern-drawer ;  the  designer  gives  us 
a  small  pattern,  and  the  pattern* drawer  is 
the  person  who  prepares  the  work ;  as  an 
architect  gives  a  drawing  to  the  builder,  so 
does  the  designer  to  the  pattern-drawer.  I. 
tbiuk  there  are  not  so  many  persons  that  are 
capable  of  doing  it  in  this  country  as  in 
France;  the  pattern-drawer  is  the  medium 
between  the  designer  and  the  weaver.  After 
the  Peace  with  France,  I  found  the  manu- 
factures of  France  were  superior  to  those  of 
England;  I  mean  in  regard  to  silks  of  all 
descriptions;  but  1  think  a  great  deal  of  that 
arose  out  of  having  made  use  of  better  ma- 
terial ;  the  natural  silk  of  France  has  been 
considered  better  than  any  other  country, 
but  now  we  have  an  importation  of  that 
natural  silk,  and  it  is  manufactured  here. 
The  importation  of  raw  silk  from  France,  by 
reason  of  its  superior  quality,  has  beneficially 
acted  upon  the  English  manufacture ;  I  found 
their  silks  better  the  moment  I  had  an  op- 
portunity to  go  and  see  them ;  but  I  have 
•bond  them  declining  every  day  since ;  every 
time  I  go  to  France,  I  find  the  French  silks 
are  not  so  good  as  they  used  to  be  in  point  of 
material  and  workmanship ;  they  appear  to 
be  desirous  of  a  large  trade  rather  than  a 
small  good  trade ;  the  English  manufacture 
has  improved  in  a  greater  ratio  perhaps  since 
then.  France  is  superior  to  us  in  design ; 
bat  it  is  confined  to  very  few  houses;  there 
it  only  one  house  at  Lyons  we  can  deal  with 
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largely,  because  their  taste  is  always  superior 
I  am  speaking  of  design.    We  keep  all  our 
patterns;  patterns  fifty  years  old  are  very 
useful  to  us  at  this  present  moment.  The 
French  pay  great  attention  to  pattern  shawls ; 
they  will  give  three  or  four  hundred  pounds 
for  a  Cachmere  shawl,  or  India  shawl,  for 
the  sake  of  the  pattern.   The  shawls  that 
were  exhibited  at  the  Exposition  in  France 
were  superior  to  the  .  India  shawls  ;  the  pat- 
terns more  perfect.   Their  patterns  are  su- 
perior in  the  manufacture,  as  well  as  the 
combination  of  colours  and  design.    It  is 
all  superior.    I  believe  they  have  a  su- 
periority of  machinery  in  the  manufac- 
ture, and  execution  as  well.    Will  the  Com- 
mittee allow  me  to  exhibit  some  pieces  of 
paper,  to  elucidate  the  connexion  between 
silk  and  other  materials,  the  manufactures 
of  the  country  I    It  shows  how  the  introduc- 
tion of  good  patterns  will  give  a  taste  or 
style  to  other  materials ;  it  is  intended  for 
rooms  in  lieu  of  silks;  and  instead  of  cost- 
ing two  guineas  and  a  half,  a  yard  would 
only  cost  2»»  6d.   The  inventors  are  De  la 
Rue  and  Company,  fiunhill-row. —  [Jlfr. 
Howell  then  produced  to  the  Committee  pat- 
tern* of  various  colours.] 

Mr.  Robert  Harrison,  examined : 

In  designs  and  patterns  in  the  silk  trade 
we  are  very  inferior  to  the  French  ;  and  that 
is  the  principal  difficulty  under  which  we 
labour  at  the  present  time.  We  have  not 
been  able  to  find  persons  in  this  country 
who  are  capable  of  giving  proper  designs; 
the  principal  difficulty  arises  from  the  cir- 
cumstance of  men  not  having  been  brought 
up  in  this  country  to  design  for  silk ;  it  is 
very  different  to  designing  for  printers,  from 
the  circumstance  that  it  is  neressary  a  man 
should  be  conversant  with  the  principle  of 
weaving  before  he  can  make  a  proper  design 
for  silk.  If  we  could  only  get  designs  in 
this  country,  we  should  be  able  to  find  parties 
that  could  put  them  on  ruled  paper  for  weav- 
ing. There  is  nothing  but  what  we  could 
make,  provided  we  had  a  proper  designer  for 
the  purpose  of  drawing  patterns  for  weaving; 
and  I  think  the  principal  difficulty  arises 
from  the  circumstance  of  not  having  any 
school  of  art  in  this  country,  where  young 
men  would  be  enabled  to  pursue  their  studies 
for  the  purpose  of  perfecting  themselves  in 
drawing  for  that  particular  branch  of  the 
manufacture.  There  is  no  want  of  talent  in 
the  country,  because  there  are  a  great  many 
persons  engaged  exclusively  iu  the  production 
of  designs  for  printed  cottons,  challis,  and 
bandannas ;  we  have  in  the  trade  individuals 
who  can  draw  patterns,  but  are  not  conversant 
with  the  principle  of  weaving,  and  therefore 
we  have  been  unable  to  put  those  patterns  to 
work.    We  have  now  many  patterns  by  ua 
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which  are  perfectly  useless,  because  the  draw- 
ins  is  not  adapted  to  weaving.  We  would 
.  willingly,  at  the  present  time,  engage  a  man 
at  ft  handsome  salary,  conversant  with  the 
principle  of  weaving,  as  a  desiguer,  and  also 
ftble  to  put  the  pattern  upon  paper.  Fo- 
reigners are  not  superior  to  us  in  their 
colours;  there  is  a  brightness  in  their  co- 
lours we  certainly  do  not  possess,  but  I  think 
pur  colurs  are  more  permanent.  The  dying 
«f  colours  has  certainly  improved  within  the 
last  few  years,  and  in  many  cases,  the  per- 
r  maneney  of  colours  decidedly  is  more  so 
'  than  the  French.  It  is  necessary  to  have  & 
perfect  chemical  knowledge  before  a  man 
can  be  a  good  dyer.  I  understand  the  pe- 
culiar brilliancy  of  the  French  colours  arises 
from  the  climate  more  than  any  thing  else, 

•  and  the  water  has  something  to  do  with  it  as 
well.  It  has  occurred  to  me,  if  we  hod.  a 
school  of  arts  established  in  this  country, 
that  a  great  many  young  men  would  be 
willing  to  make  themselves  conversant  with 
the  principle  of  weaving,  for  the  purpose  of 
procuring  that  particular  study,  and  ulti- 
mately to  become  designers  and  drawers 
upon  ruled  paper  for  the  silk  trade.  It  would 
be  a  lucrative  profession.  ,  , 

Mr.  Q tor  go  Eld,  Mayor  of  Coventry,  ex» 
amined  : 

In  consequence  of  the  public  attention 
having  been  directed  to  the  subject,  I  made 
some  inquiry  with  a  view  to  ascertain  the 
number  of  persons  engaged  in  the  ribbon 
trade,  and  who  bad  any  knowledge  of  the  art 
of  designing  in  Foleihill  j  with  a  population 
of  7.000,  1  could  not  find  more  than  six 
persons  in  the  whole  parish  who  were  capable 
of  copying  a  pattern,  and  not  one  capable  of 
making  an  original  design.    At  Coventry 

•  there  is  a  drawing  class  connected  with  the 
Mechanics'  Institution  of  that  town,  but  it 
is  as  yet  quite  in  its  infancy.  The  inhabit- 
ants of  Foleshill  presented  a  petition  to  Par- 
liament, in  which  they  prayed  for  assistance 
towards  establishing  a  school  of  design  as 
connected  with  the  ribbon  manufacture.  I 
think  the  operative  weavers  would  eagerly 
avail  themselves  of  such  means  of  improving 

.  their  taste  and  knowledge  of  art,  if  those 
means  could  be  afforded ;  and  I  may  mention 
as  au  instance  of  that,  that  I  was  conversing 
one  day  with  a  weaver  in  FoleshiH,  and 
stating  to  him  my  wish  to  see  the  establish- 
ment of  some  school  of  design  in  that  neigh- 
bourhood ;  he  said  it  would  be  a  good  thing, 
and  the  next  morning  his  nephew  waited 
upon  me ;  he  said  his  uncle  hod  mentioned 
our  conversation  to  him,  and  he  very  much 
wished  that  something  of  the  sort  should  be 
established.  He  brought  with  him  some  pat- 
terns which  he  had  made  himself,  and  was 
anxious  that  1  should  assist  in  setting  on 


foot  something  of  the  sort  in  Foleshill;  % 

register  of  patterns ;  or,  in  short,  to  estab- 
lish a  school  of  design.  A  mere  drawing 
school  would  be  of  very  little  use,  unless  it 
was  accompanied  by  lectures  on  the  art  of 
drawing  aud  design,  as  applicable  to  manu- 
factures, and  as  showing  the  mean*  of  trans - 
fenring  the  design  to  the  article  to  be  pro- 
duced. 

Are  you  aware,  that,  at  present,  new 
patterns  are  invented  at  Coventry  and  at 
Foleshill  !•— I  think  very  few  original  patterns 

■  are  invented  j  but  not  being  a  manufacturer 
myself,  I  cannot  speak  very  accurately  to 

-  that. 

You  have  stated  that  there  is  a  conviction 
on  the  part  of  the  operative  weavers  that 
such  establishments  would  be  of  utility  to 
them  f— Yes. 

There  is  a  willingness  therefore  on  their 
part  to  improve  their  taste  and  to  acquire  a 
greater  knowledge  of  the  arts  !— Certainly. 

Do  you  conceive  there  is  any  want  of 
native  talent,  if  properly  encouraged  !— None 
at  all. 

In  fact,  then,  in  your  opinion,  it  is  only 
doing  justice  to  the  natural  talents  of  the 
manufacturing  population  to  give  them  the 
means  of  acquiring  a  better  knowledge  of  the 
art  of  design!— Certainly. 

Do  yon  think,  if  some  encouragement 
were  given  by  Government,  or  by  Parliament, 
for  the  establishment  of  schools  of  art  in 
certain  districts,  that  local  assistance  mi?ht 
also  be  obtained  for  the  same  object?— Yes, 
I  think  so,  certainly. 

You  think  there  would  be  no  unwillingness 
to  assist,  on  the  part  of  the  inhabitants  of 
those  districts  1 — I  think  there  would  be  great 
willingness. 

Have  you  any  public  collection  of  pictures 
at  Coventry  or  Foleshill  !  —  No,  there  is 
none  at  Coventry,  and  Foleshill  is  a  mere 
village,  with  very  few  opulent  inhabitants. 

Then  the  manufacturing  artist  has  no  ex- 
ternal means  of  acquiring  a  taste  in  the  art 
of  painting  ?— No. 

Is  there  any  museum  for  patterns  at  Co- 
ventry 1 — No. 

Or  of  machines?— No. 

Is  botany  a  study  at  all  attended  to  by 
;.  the  manufacturing  weavers!— No;  there  are 
some  collections  of  natural  history,  princi- 
pally of  birds,  at  Coventry;  but  I  have  not 
heard  that  they  have  turned  their  attention 
to  botany  at  all. 

Have  tbey  any  means  of  acquiring  a  know- 
ledge  of  the  effect  of  a  combination  of  co- 
lours ?— No. 

Is  chemistry  a  science  which  is  at  all  at- 
tended to  by  the  operative  weavers! — No. 

Is  it  not  attended  to  by  the  dyers! — I  do 
not  know. 

In  your  opinion  is  there  a  sufficient  num- 
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ber  of  opulent  inhabitants  in  Foleshill  to 
establish  institutions  to  promote  instruction 
in  the  arts  among  the  manufacturing  popu- 
lation ? — At  Coventry,  I  think,  very  material 
assistance  could  be  derived,  not  only  from 
the  opulent  inhabitants,  but  from  the  es- 
tablished school  of  that  place.  There  is 
a  school  called  Bablake  School,  which  is 
under  the  patronage  of  the  corporation, 
in  which  I  think  drawing  and  design, 
as  applicable  to  manufactures,  might  very 
easily  be  introduced.  I  think-  the  funds 
at  the  disposal  cf  Government  would  very 
much  assist,  with  the  aid  of  the  local  insti- 
tutions, such  as  Bablake  School,  in  which,  if 
the  boys  could  be  taught  the  arts  connected 
with  the  occupations  in  which  they  are  after- 
wards to  be  engaged,  it  would  be  very  advan- 
tageous. A  central  school  of  art  for  the 
instruction  .of  teachers  would  be  very  useful, 
as  it  would  provide  for  a  general  direction  of 
the  schools.  The  instructors,  taught  in 
London,  from  the  circumstances  ot'  the  im- 
mensity of  the  population,  the  number  of 
public  galleries,  and  the  habitual  intercourse 
that  exists  among  individuals  of  all  nations, 
would  certainly  have  superior  facilities  for 
acquiring  knowledge  in  all  branches  of  art. 

Mr.  Robert  Butt,  of  the  Bronze  and  Porcelain 
.  Department,  at  Messrs*  Howell  and  James, 


I  consider,  that,  with  a  few  exceptions,  in 
metallic  manufactures  the  French  are  vastly 
superior  to  us  in  their  designs.  The  excep- 
tions to  which  I  allude  are  more  particularly 
to  manufactures  in  silver,  to  gold,  jewellery, 
and  to  castings  in  iron,  in  which  I  think  we 
excel  them  in  design,  fn  some  branches  of 
the  porcelain  manufacture  the  French  are 
superior  to  us  in  design,  in  others  they  are 
inferior.  In  that  description  of  porcelain 
which  is  of  the  same  nature  as  the  old  Dres- 
den china,  ornamented  with  raised  flowers, 
we  are  vastly  superior  to  them,  and  a  con- 
siderable quantity  of  such  porcelain  is,  I 
believe,  annually  exported  to  Paris,  and  is 
sold  there,  and  considered  by  the  French 
superior  to  their  own ;  but  with  the  exception 
of  porcelain  in  which  the  designs  are  in 
relief,  theirs  are  superior  to  ours.  The  French 
are  superior  to  us  in  their  designs  in  bronzes, 
and  some  other  metallic  manufactures.  In 
the  term  "  bronze,"  we  include  not  only  that 
which  is  strictly  bronze,  but  all  articles  cast 
in  similar  metal,  whether  gilt,  or-molu,  or 
otherwise,  such  as  human  figures,  figures  of 
animals,  and  the  ornaments  of  clocks,  cande- 
labra, and  so  on.  The  superiority  of  the 
English  in  the  one  case,  and  the  superiority 
of  the  French  in  the  other,  is  accounted  for 
by  the  superior  costliness  of  the  articles  to 
which  I  allude  in  England,  as  compared 
, enabling  English 
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facturers  to  give  high  prices  to  artists  to  % 
model  or  design  their  patterns,  particularly 
in  silver ;  but  with  respect  to  articles  of  an 
inferior  value,  the  French  arc  superior  to  us 
in  their  designs,  from  the  greater  cheapness 
of  art  in  that  country.  In  the  less  costly 
articles  for  which  art  cannot  be  so  highly 
paid,  there  is  not  a  sufficient  supply  of  art 
at  a  cheap  rate  for  the  purposes  of  the  manu- 
facturer. For  instance,  a  silversmith  who 
pays  highly  for  a  design,  and  produces  a  very 
costly  article,  could  afford  to  go  to  a  Flaxman 
or  a  Stothard,  as  artists  who  could  furnish  % 
design  ;  but  the  manufacturer  of  articles 

'  which  come  within  the  range  of  the  less 
opulent  classes  of  consumers  could  not  afford 
to  employ  them.  Articles  in  bronze  are  of 
sufficient  importance  to  require  the  employ- 
ment of  able  designers,  yet  they  are  not  of 
sufficient,  importance  to  demand  the  assist- 
ance of  art  td  be  paid  for  at  the  same  rate 
as  it  is  for  manufactures  in  silver  and  such 

,  costly  materials.  I  mean  particularly  to 
allude  to  the  richer  description  of  silver 
articles-manufactured  in  England.  ButsimU 

,.  lar  designs  for  bronze  may  be  obtained  at  a 
much  lower  rate  in  France.  The  reason  the 
iron  manufactures  will  pay  for  the  employ- 
ment of  able  designers,  and  those  in  bronze 
will  not,  is  because  castings  in  iron,  such 
as  I  allude  to,  that  is  for  architectural  em- 
bellishment, have  a  very  extensive  sale  in 
this. country,  and  we  have  no  foreign  com- 
petitors in  that  branch  of  manufacture,  but 
for  bronzes  there  is  not  an  extensive  sale, 
and  we  have  the  competition  of  the  French 
to  contend  with.    I  attribute  the  general 

.  excellence  of  the  French  in  the  design  of 

"  manufactures  to  the  facilities  afforded  to  per. 
sons  of  all  classes  in  France  for  acquiring  a 
knowledge  of  the  art  of  design,  and  the  cor- 
responding difficulty  to  any  but  persons  of 
comparative  independence  of  obtaining  simi- 
lar instruction  in  England.  The  advantage 
which  arises  to  the  French  workman  from 
that  knowledge  of  the  art  of  design  which 
the  public  institutions  of  France  enable  him 
to  obtain,  consists  in  the  circumstance  that 
he  is  thereby  enabled  frequently  to  make  his 
own  designs  and  models,  and  if  not  suffi- 
ciently instructed  to  do  that,  he  is  at  afi 
events  enabled  to  finish  works  executed  from 
the  model*  of  others  with  superior  accuracy, 
to  as  to  give  them  their  proper  articulation 
and  feeling,  particularly  in  human  figures 
and  figures  of  animals.  I  may  say,  in  con- 
tinuation, that  this  is  rarely  the  case  with 
English  workmen;  and  the  advantages  which 
the  former  consequently  possesses,  are  con- 
spicuous in  the  beautiful  figures  which  deco- 
rate the  clocks,  candelabra,  vases,  &c.  which 
are  imported  from  the  Continent,  the  grace 
and  expression  of  which  (however  well  mo- 
delled by  the  artist)  would  be  entirely  spoiled 
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by  an  injudicious  finishing  of  the  muscles, 
draperies  and  extremities  by  an  ignorant 
workman.  Independently  of  the  workmen 
being  instructed,  the  manufacturer  is  enabled 
to  get  models  of  great  beauty  executed  at  a 
reasonable  rale,  which  is  one  of  the  causes 
of  the  great  abundance  of  beautiful  designs 
in  Franc?.  I  am  inclined  to  think  that  the 
opportunities  which  the  French  have  of 
studying  the  arts  must  give  a  certain  tone 
and  feeling  for  them  throughout  the  country; 
1>ut  I  do  not  know  that  any  superiority  in 
that  respect  exists  among  the  middle  class  of 
France  as  compared  with  the  same  class  in 
England.  With  respect  to  the  upper  classes, 
1  do  not  think  the  arts  can  be  appreciated  in 
any  country  more  fully  than  they  are  in 
England.  There  are  very  good  works  in 
silver  filagree  executed  in  this  country ;  as 
good  as  Spanish  or  American,  but  inferior  to 
the  Indian.  There  is  no  considerable  im- 
portation of  silver  filagree-work  for  sale. 
With  respect  to  Germany,  the  natives  are 
Inferior  to  the  French  in  design,  as  inferior 
as  we  are,  or  more  so,  with  the  exception  of 
the  iron-works  at  Berlin.  For  putting  the 
English  manufacturer  on  an  equal  footing 
with  the  French,  I  would  recommend  the 
establishment  of  schools  of  design  on  a  po. 
pular  plan,  which  shall  be  entirely  separate 
and  distinct  in  constitution  and  management 
from  any  of  the  academies  of  painting  and 
sculpture  now  existing  in  England;  and  in 
which  it  should  be  distinctly  understood  that 
the  system  of  instruction  to  be  pursued 
would  not  be  intended  to  qualify  the  pupils 
for  the  professions  of  painting  or  sculpture, 
but  merely  to  teach  them  the  arts  of  design- 
ing and  modelling  with  purity  and  taste,  to 
be  afterwards  applied  to  any  manufactures 
which  they  may  themselves  practise,  or  for 
the  direction  of  the  works  of  others.  Such 
schools  would  operate  to  improve  the  manu- 
facturing artist,  by  enabling  young  men  to 
acquire  a  sufficient  knowledge  of  the  art  of 
design,  to  qualify  them  for  the  double  capacity 
of  clerks  and"  draftsmen  or  modellers  in 
the  counting-houses  of  manufacturers,  who 
would  thereby  be  enabled  frequently  to  vary 
and  improve  the  designs  of  their  manufac- 
tures without  much  cost;  the  great  expense 
of  models  and  drawings  by  artists  being  one 
of  the  causes  of  the  paucity  of  design  in  their 
patterns  at  present  i  would  observe  here, 
that  a  parallel  system  obtains  in  the  offices  of 
architects  and  engineers,  where  young  men 
are  constantly  employed  in  the  capacity  of 
clerks  and  draftsmen.  Having  gone  through 
a  certain  probationary  study,  they  are  ad- 
mitted as  articled  clerks  until  they  acquire  a 
thorough  knowledge  of  their  art,  and  after  a 
certain  time  receive  payment  for  their  ser- 
vices. It  would  also  enable  apprentices  in 
certain  trades  to  acquire  a  knowledge  of 


design,  by  agreement  in  their  indentures  to 
attend  so  many  times  per  week  at  these 
schools,  so  that  the  study  of  the  manipula- 
tion of  their  trades  and  the  art  of  design 
might  go  hand-in-hand  and  bring  both  to 
perfection.  I  believe  that  this  system  is  prac- 
tised in  France.  The  process  by  which  a 
knowledge  of  the  arts  of  painting  and  sculp- 
ture is  now  acquired  in  England  is  this:  a 
young  man  receives  tuition  from  a  private 
master;  he  draws  from  the  antique  at  the 
British  Museum  for  a  certain  time,  and  when 
he  shows  that  he  has  sufficient  talent  to 
qualify  him  for  a  student  of  the  Royal 
Academy  he  is  admitted  ;  but  the  expense  of 
acquiring  that  preliminary  knowledge  is  con- 
siderable, and  the  young  artist  must  also  be 
maintained  by  his  relatives  during  the  time 
that  he  is  acquiring  it.  Open  exhibitions  of 
the  finest  works  of  all  sorts  in  stone,  paint- 
ings, bronze,  and  so  on,  would  have  a  good 
effect  on  manufacturing  artists,  as  giving 
specimens  of  the  highest  works  of  art.  Every 
school  ought  to  have  its  museum,  the  expense 
of  the  formation  of  which  would  not  be  great, 
for  casts  from  the  antique  statues,  busts, 
vases,  candelabra,  gems,  coins,  and  so  on, 
would  answer  the  purpose  very  well.  Such  a 
museum  ought  to  be  open  to  the  public  under 
certain  limitations,  to  prevent  their  interfer- 
ing with  the  studies  of  the  scholars.  There 
can  be  no  doubt  that  it  would  be  of  the 
greatest  benefit  to  the  manufactures  of  this 
country  by  improving  the  taste  of  minor 
artists  and  workmen.  The  Acts  of  Parlia- 
ment existing,  for  the  security  of  copyright, 
«s  far  as  I  know,  on  the  subject  of  copyright 
in  models  or  casts  from  models,  afford  protec- 
tion to  a  certain  extent,  but  the  objection  is, 
that  they  do  not  go  far  enough ;  the  protec- 
tion afforded  by  the  law  to  models  or  casts  in 
bronze  and  other  metals  extends  only  to  such 
designs  as  represent  humau  figures,  or  figures 
of  animals,  or  part  or  parts  of  such  figures. 
I  may  state,  for  example,  that  however  beau* 
tiful  the  design  may  be,  if  it  be  merely  a 
model  of  Arabtsqw  scrolls  or  foliage  of  any 
description  introduced  into  any  work,  such  as 
docks,  candelabra,  &c.,  there  is  no  pro- 
tection for  it;  it  may  be  pirated  with  im- 
punity. 

.  The  copyright  in  articles  which  the  law 
now  protects,  is,  in  the  first  place,  for  a 
terra  of  fourteen  years,  and  for  a  further  term 
of  fourteen  years  in  case  the  inventor  be  still 
living  at  the  expiration  of  the  first  term,  and 
has  not  sold  his  copyright.  That  is  the  law 
at  present  under  the  Acts  of  the  38  George 
III.  chapter  71,  and  the  54 George  111.  chap- 
ter 56.  By  the  last  Act  the  protection  given 
by  the  38  George  III.  to  models  of  human 
figures  or  of  animals,  was  extended  to  human 
figures  clothed  in  drapery  or  otherwise,  and 
combinations  of  the  human  figure  with  part* 
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of  the  figures  of  animals,  and  also  to  any 
subject  being  matter  of  invention  in  sculp- 
ture.   It  is  very  difficult  to  ascertain  the 
true  construction  to  be  put  upon  the  words 
"  being  matter  of  invention  in  sculpture," 
but  my  opinion  is  that  they  would  not  ex- 
tend to  guarantee  the  copyright  of  any  model 
of  scroll  work,  &c.  cast  in  metal,  as  in  the 
instance  of  the  iron  'gates  of  the  royal  en- 
trance to  Buckingham  Palace  at  Hyde  Park 
Corner,  which  are  remarkably  beautiful. 
Now  I  apprehend  that  if  casts  or  impressions 
were  to  be  clandestinely  taken  from  those 
gates,  and  anotherpair similar  in  all  respects, 
but  with  the  omission  of  the  royal  arms,  were 
to  be  thereby  made  ami  sold,  and  the  pro- 
prietors of  the  model  were  to  bring  an  action 
for  the  piracy,  it  would  be  contended  that 
there  was  no  copyright  in  the  design,  as  it 
would  not  consist  of  models  of  any  part  of 
the  human  figure  or  the  figure  of  animals. 
Moreover,  as  it  could  be  easily  proved  that 
the  models  of  those  gates  were  originally 
made  in  wax,  clay,  or  some  plastic  material, 
and  then  cast  by  the  founder  in  iron,  it 
would  be  held  that  there  was  no  sculpture  in 
the  matter*,  and  that  therefore  they  could  not 
come  within  the  mean in^nf  the  words  u  mat- 
ter  of  invention  in  sculpture."    They  might 
be  imitated,  provided  the  King's  Arms,  which 
6f  course  contains  representations  of  animals,' 
were  omitted.    This  imperfection  of  the  law 
applies  to  the  proprietor  of  the  model,  whether 
he  be  the  artist,  or  whether  he  has  purchased 
it  from  the  artist    By  the  copyright  of  a 
model  is  of  course  understood  the  exclusive 
privilege  of  making  copies  or  casts  from  thai1 
model,  which  a  manufacturer  may  "purchase 
from  the  artist.     The  inventor  of  models 
which  come  within  the  Acts  of  Parliament 
as  representing  human  figures  or  figures  of 
animals,  is,  1  think,  sufficiently  protected  by 
the  present  law.    I  do  not  consider  that  the 
present  copyright  is  for  too  long  a  period  with 
a  view  to  afford  the  inventor  a  fair  protection, 
and  at  the  same  time  with  a  view  to  the  in- 
terests of  the  public,  because  articles  of  the 
nature  of  which  I  have  beeri  speaking  do  not 
sell  rapidly;  at  first  the  manufacturer  will 
sell  but  few,  and  it  is  only  when  they  become 
known  that  he  is  repaid  for  his  outlay.  In 
respect  to  plans  for  recording  new  designs 
and  models  in  England,   J  would  suggest 
that  offices  of  registration  or  depositories  of 
original  designs  should  be  established  in  the 
principal  towns  of  the  kingdom,  where  artists 
or  proprietors  of  new  models  should  deposit 
a  correct  drawing  or  copy  of  that  model,  ac- 
companied with  a  declaration  or  affidavit  of 
the  artist  or  proprietor,  that  it  is  really  anew 
model,  and  is  his  property.    With  respect  to 
the  stamps  or  marks  on  castings,  taken  from 
those  models,  the  plan  now  adopted  under 
the  Act  of  Parliament  is  to  stamp,  the  name 


of  the  proprietor  and  the  date  in  every  such 
casting  previously  to  publication  for  sale; 
but  this  mode  is  extremely  inconvenient,  and 
it  would  be  a  great  disfigurement  for  small 
castings  of  figures,  or  otherwise,  to  have  so 
large  a  stamp  as  would  be  required  on  them. 
It  would,  I  think,  answer  the  purpose  better 
if  to  every  drawing  deposited  a  number  were 
attached  at  the  office;  and  that  the  manufac- 
turer should  be  required  to  stamp  his  article 
with  that  number,  and  a  letter  which  should 
stand  for  the  name  of  the  town  in  which  it 
was  registered,  as  A  might  be  London ;  B, 
Manchester ;  C,  Birmingham,  and  so  on ; 
a  kind  of  index;  and  by  using  the  letters  of 
the  alphabet  in  the  Roman,  Italian,  and 
English  characters,  and  those  doubled  by 
takintr  the  capital  and   small  letters,  we 
should  have  124  towns,  many  more  than 
would  be  required  for  registration  in  the 
kingdom.    In  order  to  facilitate  the  under- 
standing of  these  marks,  it  would  be  essential 
to  the  public  that  a  key  to  the  letters,  that  i«» 
a  list  of' towns  and  their  distinguishing  cha- 
racters, should  be  exhibited  in  some  public 
part  of  every  office  of  registration.    By  that 
arrangement  it  would  be  easy  to  ascertain 
whether  the  models  were  really  registered  or 
not,  which  would  be  necessary  to  prevent 
persons  from  stamping  their  works  without 
taking  the  trouble  to  register  them,  and 
from  passing  off  copies  of  old  models  as  nem 
and  original  ones.    A  mode  of  registration 
exists  in  France,  by  depositing  drawings  of 
models,  but  1  believe  the  other  part  of  the 
plan  1  have  stated  is  new.    The  numbering 
and  the  alphabetical  key  to  the  register  is 
my  own  idea.    A  provision  ought  to  be  made 
to  protect  the  dbpyright  of  modeU  in  cases 
not  of  an  exact  copy,  but  of  so  near  an 
imitation  that  one  might  sell  as  well  as  the 
other;  for  instance,  a  figure  of  Apollo,  by 
altering  the  posture  in  the  slightest  degree, 
or  putting  a  different  drapery  upon  it.  With 
regard  to  designs  in  jewellery,  the  observa- 
tion 1  made  as  to  the  additional  costliness  of 
articles  of  silver  extend  also  to  jewellery ;  in 
England,  our  designs  in  jewellery  are  superior 
to  the  French  designs.    In  this  case  the  ma- 
nufacturer is  frequently  his  own  designer.  I 
attribute  tne  superiority  of  the  English  in 
designs  «T  jewellery  to  the  superior  encourage- 
ment afforded  in  England  to  the  manufacture 
fit  expensive  articles  in  gold  jewellery.  In 
imitative  jewellery,  however,  the  French  ex- 
cel us,  for  there  is  greater  encouragement  ia 
France  for  the  inferior  classes  of  ornaments 
than  there  is  for  the  real ;  the  propriety  of 
the  distinction  that  I  draw  between  the  qua- 
lities of  the  real  and  imitative  jewellery  of 
the  two  countries  may  be  inferred  from  the 
circumstance,  that  immense  quantities  of 
gilt  jewellery  are  annually  imported  from 
France  and  but  little  or  none  in  gold. 
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Mr.  Charks  Harriott  Smithy  Sculptor  of  At* 
chitectural  Ornaments,  examined : 
My  profession  relates  to  the  decoration 
of  buildings;   the  exterior  in  stone,  and 
the  interior  in  marble;  particularly  such 
work  as  that  about  the  exterior  of  the 
new  National  Gallery,  on  which  I  am  now 
occupied  ;  it  is  that  particular  department 
which   1   principally  profess.     The  capi- 
tals  and  other  ornaments,  small  monu- 
ments for  churches,  ornamented  chimney- 
pieces,  Ice.   There  is  no 'difficulty  in  finding 
useful  assistants,  provided  I  can  afford  to 
give  them  a  fair  remuneration.  The  ordinary 
wa«es  of  a  clever  person,  according  to  his 
abilities,  about  21.  or  3/.  per  week.    I  design 
myself,  but  I  work  a  great  deal  under  the 
direction  of  architects  from  their  design?. 
There  are  no  national  schools  where  students 
'  can  obtain  instruction  ;  a  few  private  acade- 
mies.   I  have  always  found  workmen  who  can 
draw,  if  ever  so  little,  are  more  useful  and 
have  the  preference.    I  was  going  to  mention 
a  ease  in  point  that  recently  occurred  to  me; 
I  sent  my  foreman  into  Yorkshire  with  work; 
on  his  arrival  he  found  difficulties  arose  which 
be  had  not,  r.or  had  I  anticipated,  and  by 
letter  to  me,  illustrated  by  his  sketches,  he 
explained  all  that  I  could  wish  for.   No  one  ' 
but  a  man  conversant  with  drawings  could 
have  done  that;  similar  circumstances  are 
likely  to  occur  to  any  man  in  business ;  and 
such  uen  obtain  in  consequence  higher 
wages.    The  workmen  have  gradually  im- 
proved, which  I  attribute  to  good  practice 
and  emulation  among  themselves;  also,  the 
opportunity  of  seeing  works  of  art,  and  the 
opportunity  of  practising  upon  works  that 
arc,likely  to  improve  them.    The  public  de- 
mand for  architectural  ornaments  increases, 
especially  in  my  department.    We  are  most 
deficient  in  the  true  spirit  of  the  Gothic  or 
old  English  style  of  carving;  but  what  is 
strictly  called  architectural  ornaments  are 
more  particularly  a  mechanical  process,  such 
as  Corinthian  and  other  capitals,  friezes  of 
regular  proportional  parts,  flee. ;  but  where 
trophies,  draperies,  and  those  sorts  of  things 
occur,  they  become. more  decidedly  connected 
with  the  fine  arts.   The  workmen  are,  of 
course,  less  skilful  in  that  branch  than  the 
mere  execution  of  the  mechanical  part,  such 
as  the  capitals  of  Corinthian  columns,  1*. 
cause  it  approaches  nearer  to  a  work  of  fine 
art,  and  hence  becomes  more  difficult  to 
execute.    Wages  increase  pretty  much  in  the' 
proportion  in  which  the  operative  is  removed 
from  mechanical  labour  towards  the  produc- 
tion of  art ;  those  branches  that  are  purely 
mechanical  and  depend  much  on  accuracy  of 
measurement,  such  as  the  execution  of  Corin- 
thian capitals,  are  done  by  ingenious  com- 
mon workmen,  if  I  may  so  term  them;  when 
they  are  employed  on  work  nearly  approach- 


ing to  fine  art,  which  requires  mora  study* 
and  mental  comprehension,  of  course  the 
men  have  better  practice,  and  if  they  succeed 
they  demand  higher  wages,  and  are  entitled 
to  it.    I  think,  that  simply  in  consequence 
of  the  improved  habits  of  artisans  in  my 
branch  of  art,  it  is  desirable  to  give  them 
further  means  of  improvement,  since  their 
tendency  is  to  a  greater  degree  of  refinement, 
and  that  they  deserve  encouragement  by  in- 
struction, and  opening  public  places  of  resort, 
where  they  will  be  made  familiar  with  works 
of  art.    I  have  heard  them  express  a  wish  to 
that  effect.    I  have  frequently  heard  them 
complain  of  impediments  in  the  way  of  see- 
ing works  of  art ;  and  that  the  museums  and 
exhibitions  are  not  opened  after  their  working 
hours,  and  that  they  have  no  opportunity  of 
going  to  them,  without  not  only  having  to 
pay  for  admission,  but  to  lose  tbeir  time,  and 
of  course  it  thus  costs  them  much  more  than 
it  does  persons  in  easier  circumstances.  I 
think  it  would  be  desirable  that  those  collec- 
tions of  works  of  art,  whose  influence  upon 
the  labouring  population  would  be  so  benefi- 
cial, should  be  accessible  to  them  at  times 
when  they  could  be  visited  without  any  great 
pecuniary  sacrifice  on  their  part.    I  have 
always  considered  that  the  best  means  of 
serving  the  industrious  classes,  is  to  increase 
their  means  of  serving  themselves.   I  bava 
visited  most  of  the  museums  in  France,  and 
I  do  not  think  them  superior  in  designing. 
The  Freuch  are  more  aware  of  the  import- 
ance of  employing  artists  to  design  for  their 
manufactures  than  the  English  are.    What  I 
have  observed  as  to  the  comparative  merits 
of  the  same  description  of  works  in  the  two 
countries,  is  this  ;  1  think  ornaments  are  as 
well  designed  in  England  as  in  any  country, 
but  the  French  workmen,  collectively,  are 
better  educated  in  art  than  the  English  work- 
men ;  consequently  the  French  artist  has  a 
greater  facility  of  getting  his  designs  well 
executed  than  the  English  artist.  The  French 
people,  as  a  body,  seem  not  to  be  so  satisfied 
with  inferior  performances  as  the  English 
are.     Whatever  deficiency  of  taste  is  dis- 
played in  our  manufactures,  arises  not  so 
much  from  want  of  taste  in  artists  to  des-gn 
and  in  our  workmen  to  execute,  as  it  does 
from  want  of  study  and  education  in  the  arts 
among  proprietors  and  conductors  of  esta- 
blishments wherein  classical  design  and  exe- 
cution forms  an  important  feature.    I  am 
also  of  opinion,  that  the  public,  as  a  body, 
are  not  yet  sufficiently  educated  in  the  arts  to 
discriminate  between  pure  classical  elegance 
and  meretricious  finery.   I  am  alluding  to 
the  public  as  a  body  in  this  country;  and  the 
dealers'  study  is  not  so  much  to  improve  the 
taste  of  the  public,  as  to  discover  what  goods 
will  sell  most  readily,  and  produce  them  the 
largest  profit.  To  mention  instances  in  which 
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our  manufacturers  giving  employment  to 
artists— Coade  and  Sealey,the  artificial  stone* 
manufacturers,  formerly  employed  some  of 
our  most  eminent  sculptors ;  among  others, 
the  elder  Bacon,  and  Rossi ;  Rundlc  and 
Bridge,  the  silversmiths,  used  to  employ 
Flaxman,  Stothard,  Theed,  and  Baily,  all  of 
whom  were  eminent  in  the  arts,  to  design 
and  model  for  them.  Wedgewood  used  to 
employ  artists  of  eminence  also.  At  the 
time  they  employed  these  artists  they  were 
doing  an  amazing  portion  of  business.  From 
what  cause  I  do  not  say,  but  most  of  those 
establishments  have  ohanged  their  system  of 
employing  artists  of  eminence,  and  they 
have  since  employed  inferior  artists,  of  course 
at  a  much  less  expense.  Whether  that  is 
the  cause  or  not,  1  cannot  undertake  to  say, 
but  their  business  has  certainly  fallen  off 
very  much;  they  have  now  comparatively 
little  or  no  business  of  any  kind  wherein  the 
highest  class  of  artists  had  been  engaged, 
and  the  plan  appeared  to  produce  the  most 
beneficial  results  to  the  proprietors.  Works 
of  art  are  not  sufficiently  protected,  espe- 
cially those  departments  of  art  which  are 
more  immediately  connected  with  our  manu- 
factures ;  I  mean  that  which  I  profess.  There 
is  a  constant  piracy  going  on,  and  in  my  own 
practice  I  may  allude  to  it  more  particularly. 
It  ia  impossible  to  protect  myself  sufficiently 
from  it.  Any  original  drawings  or  models, 
whenever  I  am  out  of  the  way,  are  liable,  by  r 
workmen  or  others,  to  be  pirated,  and  I  nave 
no  remedy  beyond  that  of  discharging  an 
otherwise  valuable  workman.  The  copyright 
of  the  sculptor,  the  38  and  54  of  George  III. 
Is  understood  in  general  not  to  include  orna- 
mental works  of  architecture;  but  if  a  case 
were  to  be  tried,  it  would  very  likely  take  in 
all  classes  of  sculpture;  but  the  chance  of 
recovering  is  too  doubtful  and  expensive.  I 
believe  it  never  has  been  tried. 

George  Foggo,  Esq.,    Historical  Painter, 
examined : 

I  have  been  repeatedly  employed  to  design 
for  the  application  of  my  art  to  bronze  and 
silver.  That  manufacture  now  in  England  is 
exceedingly  depressed ;  principally,  1  should 
suppose,  in  consequence  of  the  want  of  copy- 
right, on  which  account  the  French  have 
very  greatly  surpassed  us.  In  England  at 
the  present  moment  the  uncertainty  of  re- 
covering in  cases  of  a  piracy,  and  the  great 
expense  attending  a  lawsuit,  make  it  almost 
impossible  for  any  but  men  of  great  capital 
to  undertake  such  works  at  all.  When  they 
Are  undertaken,  as  the  sale  is  exceedingly 
limited,  those  articles  are  almost  universally 
converted  into  silver.  In  France,  in  conse- 
quence of  the  cheaper  law  and  the  greater 
facility  of  recovery,  a  much  greater  propor- 
tion of  works  of  that  nature  are  cast  in 


bronze.  So  doubtful  is  the  recovery,  and  so 
great  the  expense  attending  it,  that  where 
otherwise  50  guineas  would  be  expended  on  a 
design,  not  more  than  5/.  would  now  be  ven- 
tured by  the  silversmith.  As,  for  instance, 
in  one  case  where  the  amount  to  be  expended 
on  a  piece  of  plate  was  800/.  1  received  0 
guineas  for  the  design.  In  other  cases,  where 
the  finished  work  would  amount  to  300  or 
300  guineas,  the  utmost  the  silversmith  could 
spend  upon  the  design  has  been  less  than  51. 
If  the  copyright  could  enable  the  undertaker 
of  such  works  to  spread  them  to  the  amount 
of  20  or  30,  he  could  then  afford  ten  times 
more  on  the  design,  employing  none  but  the 
best  artists,  and  rewarding  them  liberally. 
The  main  advantage  of  the  copyright  in 
France  depends  on  the  circumstance  of  the 
cheap  law.  I  was  lately  in  court  in  a  case 
where  the  sale  of  spurious  works  was  most  ' 
clearly  proved.  The  expenses,  I  was  in* 
formed,  amounted  to  100/.  and  the  award  for 
the  sale  of  five  different  and  distinct  prints 
was  15/.  From  what  I  recollect  of  such  cases 
in  Paris,  I  should  say  that  the  expense  would 
have  been  under  15/.,  and  the  award  might 
have  been  100/.  It  is,  therefore,  in  France 
worth  while  (particularly  when  we  consider 
the  certainty  of  recovery)  for  a  man  of  talent 
to  claim  his  protection  ;  it  would  not  be  so 
in  London.  Bronze  and  silver  are  the  same 
kind  of  manufacture,  I  should  say:  in  most 
instances,  bronze  is  first  cast  for  the  sake  of 
the  silver  plate;  that  was  the  case  wifh  the 
celebrated  Achilles'  shield,  by  Flaxman. 
The  original  shield  in  bronze,  most  elabo- 
rately and  beautifully  finished,  could  not 
have  been  sold  for  much  less,  if  any  thing 
less,  than  the  silver-gilt  But  the  taste  is  so 
much  in  favour  of  the  more  costly  metal, 
that  no  one  would  give  3,000  guineas  for  the 
bronze,  when  they  could  get  the  silver- gilt 
for  4,000  guineas,  although  the  value  of  the 
silver  be  not  above  250/. ;  and  I  should  say 
decidedly  the  bronze  wa«  most  valuable ;  and 
I  apprehend  the  taste  of  the  public  in  that 
respect  is  deficient,  inasmuch  as  gold  and  sil- 
ver, having  what  1  should  term  a  positive 
colour,  are  less  applicable  to  the  works  of  art 
than  bronze,  and  still  more  particularly  mar- 
ble.  In  bronze  it  is  more  a  work  of  casting. 
In  fine  works  it  is  afterwards  wrought  up 
with  great  nicety  by  the  chiseller;  in  the 
above  case  Mr.  Pitts,  a  very  celebrated 
artist,  was  employed  for  that  purpose.  With ' 
respect  to  the  mode  of  protecting  inventions 
and  designs*  in  bronze,  I  think,  if  it  were 
worth  the  while  of  a  man  of  talent  to  claim 
bis  protection,  it  would  be  best  carried  out. 
according  to  our  habits,-  by  special  juries, 
but  under  the  present  system  this  is  much  too 
expensive.  By  special  jury,  I  mean  a  board 
of  persons  conversant  with  art,  but  subject 
like  our  juries  to  a  challenge.  Something 
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like  a  eottr  de  prud'  hommes,  or  a  board  of 
competent  arbitration,  but  doubt  whether  it 
would  be  right  for  them  all  to  be  artists.  I 
also  think  that  the  period  of  the  duration  of 
copyright  should  be  in  proportion  to  the  ta- 
lent displayed  and  the  importance  of  the  ob- 
ject.  Some  cases  might  not  deserre  three 
months'  protection,  others  would  require  50 
years.    Some  things  deserve  also  to  be  better 
protected  than  others,  in  consequence  of  the 
great  facility  of  copying  them-    All  works 
that  can  be  cast  in  plaster  particularly  re- 
quire protection ;  for  that  which  has  cost  the 
labour  of  months  or  years  and  vast  expense, 
may  be  reproduced  by  the  plagiarist  in  a  few 
hours.    Such  circumstances  prevent  the  ap* 
plication  of  first-rate  talent  to  any  such  pro- 
ductions. In  a  great  measure,  the  protection 
should  depend  on  the  talent  of  the  artist.  I 
consider  that  it  would  be  for  the  interest  of 
the  public,  for  instance  in  a  very  beautiful 
work,  that  such  a  board  or  special  jury  should 
have  the  power  of  proposing,  on  the  part  of 
the  public,  to  the  artist,  that  his  design  should 
be  bought  up;  but  1  have  a  very  strong  ob- 
jection to  the  consideration  of  the  interest  of 
the  public  being  paramount.    The  circum- 
stance of  the  Americans  giving  to  their  citi- 
zens an  exclusive  privilege  of  xropyripht, 
takes  away  all  energy  and  exertion  from  those 
citizens.    It  has  become  scarcely  worth  while 
for  an  American  to  produce  a  work  of 
talent,  when  the  bookseller  can  get  them  from 
abroad  for  the  price  of  a  single  copy.  The 
French  arc  superior  to  us  in  the  accuracy  of 
execution  of  their  work,  but  not  equal  in 
fancy  and  imagination;  I  have  myself  been 
employed  to  design  for  a  work  that  has  been 
sent  over  to  France  to  be  executed,  and  the 
execution  was  exceedingly  correct.    I  should 
speak  rather  in  favour  of  their  execution  and 
knowledge  than  their  taste;  for  works  in 
metal  we  still  prefer  that  of  the  early  period 
of  Louis  XIV.  as  more  free  and  effective.  I 
attribute  the  superiority  of  the  French  in 
correctness  of  drawing  to  the  various  schools 
of  design  established  in  every  principal  town, 
but  more  particularly  in  Paris ;  there  schools 
are  so  various,  that  I  do  not  think  that  any 
but  a  resident  in  Paris  can  fully  understand 
the  relative  difference;  they  consist  of  the 
Royal  Academy  and  the  Government  school 
of  drawing;  of  private  schools  under  an  emi- 
nent artist,  and  of  subscription  academies, 
with   no  other  than  mutual  instruction. 
Having  resided  seventeen  years  in  that  capi- 
tal, and  studied  in  one  of  their  best  schools 
and  at  the  Royal  Academy  for  eight  or  nine 
years,  I  am  decidedly  of  opinion  that  private 
schools,  under  the  most  eminent  masters,  are 
greatly  superior  to  any  public  establishments. 
The  private  schools  are  the  original  system 
of  the  instruction  in  France,  as  they  were  in 
Italy  during  its  greatness.  These  schools  are 


generally  intended  for  the  higher  branohes 
of  art;    but  persons  who  do  not  evince 
talent  of  a  high  order,  naturally  fall  into 
the  employment  of  manufacturers.  There 
is  one  school  in  Paris  for  the  instruc- 
tion of  artisans  employed  by  manufacturers. 
Each  department  has  also  something  like  a 
school  of  that  kind ;  1  am  afraid  it  will  be 
found  they  produce  very  little  of  that  which 
may  really  be  called  talent.   The  national 
course  of  instruction  for  artists  in  France  is 
very  superior  to  the  usual  means  in  England; 
it  consists  of  private  schools,  which  system 
bears  the  most  national  character  of  any. 
Rvery  man  of  talent,  as  an  artist  in  France, 
is  supposed  to  owe  much  of  his  reputation 
to  the  pupils  he  produces;  his  object  is  to 
produce  men  of  superior  abilities,  but  the 
school  gets  popular,  and  the  system  is  so  well 
understood,  that  the  number  of  students  be- 
comes very  great,  and  from  their  superiority 
they  are,  when  interest  does  not  interfere, 
appointed  teachers  in  the  Government  schools, 
and  give  a  general  tone  to  the  talent  of  the 
country  as  far  as  circumstances  admit.  The 
Government  schools  are  very  inferior  to  the 
others  in  utility.  The  private  establishments 
have  the  spirit  of  the  country  in  them  much 
more  than  the  Government  schools,  for  the 
Government  schools   arc  founded  on  one 
system,  and,  with  one  or  two  exceptions,  all 
follow  the  same  course ;  they  do  not  fall  into 
the  wants  of  the  times  and  the  people  so 
much  as  the  private  establishments.    I  do 
not  mean  that  they  are  in  name  national 
schools,  but  they  are  the  schools  that  give  a 
national  character  to  the  French  artists; 
jwhieh  character  is  materially  checked  by  the 
control  of  Government  administration.  Ja 
France,  Government  interference  in  positive 
instruction  is  injurious.  The  encouragement 
given  to  art  in  France  is  principally  from 
the  liberality  of  exhibitions,  and  most  par- 
ticularly of  the  libraries  and  the  museums. 
The  opportunities  of  study  in  the  libraries 
and  museums  are  far  superior  to  any  thing 
in  this  country.    I  may  mention,  in  proof 
thereof,  that  the  works  of  Flaxman,  of  Mr. 
Hope,  and  the  publications  on  Etruscan  vases 
of  Sir  William  Hamilton,  were  shut  up  in 
private  collections  in  England,  and  produced 
little  effect  on  the  public  taste;  but  being 
placed  in  the  libraries  in  Paris  and  other 
towns,  where  not  only  artists  but  the  public 
had  free  access,  the  knowledge  and  taste  of 
Flaxman  and  Hope  became  there  generally 
appreciated,  instead  of  being,  as  in  England, 
confined  to  a  few.    A  fine  example  of  their 
museums  was  that  of  the  French  monuments, 
where,  in  appropriate  halls,   samples  of 
French  statuary  of  seven  successive  centuries, 
afforded  an  excellent  opportunity  of  studying 
the  taste  and  the  history  of  the  nation. 
That  of  mechanical  machines  is  also  of  great 
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utility.    Museums,  I  apprehend,  aust  be 
the  permanent  and  all-important  sources  of 
taste.  Public  lectures  on  the  great  pr  noiples 
of  design  and  taate  may  be  advantnceously 
added  thereto ;  and  from  the  necessity  of  the 
case,  another  country  being  so  greatly  in 
advance  of  us  in  those  branches,  schools  for 
the  instruction  of  mere  outline,  and  still 
more  of  the  rules  of  perspective,  would  pro- 
duce very  great   and  beneficial  effect.  I 
certainly  do  think  that  much  advantage 
would  be  derived  from  instruction  in  the  pro- 
per simple  rules,  without  shackling  the  taste ; 
bat  it  appears  to  me  that  good  taste  is  so 
essential  to  the  interests  of  the  community, 
that  museums  should  be  provided  at  the 
national  expense;  but  practical  skill  being 
an  advantage  of  a  more  individual  nature, 
ought  rather  to  be  paid  for  (moderately)  by 
the  individual.    The  general  taste  is  de- 
oidedly  higher  in  France  than  in  England  ; 
bat  superior  taste  and  imagination  more  fre- 
quent in  England.    I  account  for  the  dis- 
tinction  from  this  circumstance,  1  tbiuk 
the  arrangements  of  Louis  XIV.  and  Col- 
bert have  placed  such  fetters  on  imagi- 
nation that  the  utmost  that  instruction  can 
do  in  France  is  to  inculcate  fixed  principles 
and  precision  of  execution.    In  the  fourth 
year  of  the  republic,  under  the  Convention, 
schools  of  various  kinds  were  instituted. 
Exhibitions  and  prizes  were  also  decreed  on 
a  liberal  scale,  but  they  were  ultimately 
counteracted  by  the  re-establishment  of  the 
Academy,  similar  to  Louis  XIV..  and  the 
occasional    injudicious  interference  of  the 
Kmperor.    There  has  been  no  alteration  in 
the  Academy  of  Arts  from  1800  till  the  pre- 
sent moraent,exccpt  the  exclusion  of  foreigners 
from  the  prizes,  and  a  few  minor  bye-laws. 
I  conceive  that  the  fixed  principles  and  cor- 
rectness of  execution  are  all  that  can  be 
properly  conveyed  of  instruction  to  an  artist. 
They  are  all  that  can  be  wished  for  when 
competition  is  encouraged;  and  without  free 
competition  art  is  stifled,  therefore  it  is  ab- 
solutely essential.    With  regard  to  the  de- 
partmental schools,  if  the  appointments  of 
professors  were  popular  they  might  do  a  deal 
of  good;  but  when  I  have  seen  an  old  man  of 
62  or  63  appointed  to  one  of  those  schools, 
not  for  the  good  of  bis  pupils,  but  to  save 
him  from  starving,  I  cannot  expect  much 
good  therefrom ;  when  I  have  known  in  the 
principal  school  for  the  mechanics  of  Paris, 
a  man  of  the  highest  talent,  M.  Peyron, 
after  25  or  30  years'  exertions  in  the  under 
professorship,  superseded  in  his  claim  to  the 
higher  professorship  by  a  friend  of  the  Mi- 
Bister,  I  find  a  total  want  of  that  principle 
which  free  competition  and  proper  elections 
would  have  carried  out.   The  reason  I  think 
superior  taste  and  imagination  more  in  Eng- 
land, U  on  account  of  the  restriction  in 
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France,  where,  being  under  the  Minister  of 
the  Interior,  all  follow  one  system  and  routine* 
In  England,  competition  is  created  by  com- 
merce, which  frequently  brings  a  man  from 
the  humbler  branches  of  manufacture  to  the 
highest  stage  of  art,  such  as  Martin,  Muss, 
Bone,  Bacon,  and  Banks.  In  fact,  the  French 
attempt  to  teach  that  which  is  probably  not 
within  the  strict  limits  of  teaching,  and  in- 
terfere a  great  deal  too  much.  The  positive, 
the  undeniable,  fixed  and  positive  rules  of 
art,  such,  for  instance,  as  perspective, 
anatomy,  proportion,  and  perhaps  botany, 
and  those  things  which  connect  arts  with 
manufactures,  in  which  the  principles  are  un- 
deniable, should,  of  course,  be  taught.  I 
think  it  almost  as  necessary  for  a  people  to 
possess  a  knowledge  of  those  points,  as  to 
know  how  to  write;  1  consider  it  a  second 
way  of  reading  all  the  beauties  and  merit*  of 
nature.  The  deficiencies,  both  in  England 
and  France,  which  still  exist,  are,  first,  the 
deficiency  of  correctness  of  perspective,  even 
where  correctness  of  outline  is  otherwise 
generally  attained  ;  perspective  is  often  little 
understood  in  other  countries,  but  is  particu- 
larly neglected  in  England.  Secondly,  a 
very  imperfect  knowledge  of  the  history  of 
the  arts  and  of  commerce,  their  effects  on 
each  other,  and  on  the  state  of  nations,  and 
thence  false  theories.  The  relative  influence 
of  the  taste  of  Paris  and  London,  is  this, 
the  taste  of  Paris  spreads  all  over  France 
almost  like  lightning,  while  that  of  London 
is  very  nuch  counteracted  by  the  different 
habits  and  influences  of  our  commercial 
twwns:  for  this  very  reason,  museums  ex- 
actly similar  might  be  established  in  France 
without  any  material  injury ;  but  museums 
in  England  would  be  best  under  the  direction 
of  a  general  board,  but  modified  by  the 
management  of  men  capable  of  applying 
them  to  local  purposes.  If  the  town  of  Liver- 
pool had  a  museum,  it  certainly  would  not, 
if  left  to  the  management  of  a  local  board, 
be  similar  to  a  museum  in  Birmingham  or 
Sheffield,  and  it  would  be  right  •  that  they 
should  not  be  similar.  A  knowledge  of  mi- 
neralogy might  be  exceedingly  useful  in  one 
town,  and  perfectly  useless  in  another.  Ob- 
jects of  general  utility,  of  general  taste,  such 
as  fine  representations  of  the  most  beautiful 
pieces  of  sculpture,  objects  of  taste,  such  as 
vases  and  ornamental  designs  in  general, 
might  be  exceedingly  useful  in  them  all,  but 
each  would  superadd  what  was  of  local  inte- 
rest, in  proportion  to  its  connexion  with  dif- 
ferent countries,  and  the  manufactures  on 
which  it  depended.  A  local  administration 
should  be  under  a  general  control,  or  the  con- 
trol of  a  general  board,  in  order  to  prevent 
local  interests  from  holding  too  great  an  in- 
fluence in  the  elections,  and  contracted  views 
jnthc  management;  for  I  am  greatly  mis- 
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taken,  if  under  a  well-controlled  representa- 
tive system,  the  arts  are  not  capable  of  dis- 
seminating knowledge  in  fifty  ways  that  have 
never  yet  been  attempted,  and  I  am  also 
strongly  impressed  with  the  notion  that  they 
should  tend  to  a  general  improvement  of  the 
morals  of  the  people  as  well  as  of  their  intel- 
lect.  I  have  no  doubt  that  under  a  proper 
general  board  with  local  management  they 
would  be  highly  capable  of  both.   Some  of 
our  manufactures  far  excel  others  in  the 
merit  of  the  designs,  and  this  is  usually  in 
proportion  to  the  difficulty  of  copying  them, 
as  the  injury  of  a  deficient  copyright  is  therein 
less  felt.   I  should  instance,  particularly,  the 
japan  manufacture,  where  the  designs  are  more 
exquisite  than  any  thing  produced  abroad. 
The  excellence  of  a  design  is  partly  to  be  at- 
tributed to  the  difficulty  of  copying,  inas- 
much as  it  is  an  impediment  to  the  pla- 
giarist, and  consequently  a  protection  to  the 
original  designer.    In  the  case  of  the  japan 
manufacture,  in  consequence  of  the  difficulty 
of  the  manual  operation  itself,  the  thing  is 
better  protected,  aud  I  ascribe  it  partly  to 
the  system  of  encouragement  and  competition'  f 
established  in  the  manufactures-  themselves; 
the  works  in  japan  are,  however, .' conspi- 
cuously defective  in  perspective.   1  mention  * 
this  to  show,  that  of  all  the  branebes  that 
ought  to  be  taught,  that  of  perspective  is  one 
of  the  first,  inasmuch  as  it  Is  not  readily  to 
bo  obtained.     Each' manufacturer  in  the 
japan  trade  has  his  own  designers  and  painters. 
Designing  is  not  a  trade  by  itself,  by  which 
persons  get  their  livelihood,  that  is,  to  furnish  ' 
patterns  to  the  manufacturers  of  designs  in  ■ 
paint,  not  at  least  in  Birmingham;  what 
there  may  be  in  London  I  am  not  acquainted 
with.    In  that  particular  line  the  designs  are 
very  superior,  but  there  are  inaccuracies  from 
want  of  instruction.  At  some  interval  of  time 
and  distance  I  examined  the  French  and 
English  japan  works  repeatedly,  but  not 
lately;  there  are  no  French  ones  that  can  at 
all  compare  with  ours.  The  French  shun  the 
competition,  though  many  individuals  in 
France  are"  anxious  to  introduce  our  japan 
articles  into  France  at  present.   We  have 
the  advantage  in  both  material  and  design  ; 
we  are  not  equal  in  execution  to  the  Asiatics,  ' 
but  superior  in  design.   Mechanics'  Institu- 
tions would  be  so  far  more  beneficial  than 
any  school  of  design,  that  they  would  convey 
-to  pupils  knowledge  in  chemistry  or  mecha- 
nics or  design,  according  to  their  natural 
genius.   They  would  do  exceedingly  well  jT 
you  could  manage  the  election  of  the  pro- 
fessors ;  but  in  that  case  a  member  of  an  In- 
stitution is  more  likely  to  be  elected  than  one 
not  a  member;  it  is  therefore  local  talent 
which  gets  the  influence,  which  is  not  so  good 
confirmed  by  the  approbation  of 
>oard.    If  the  Institutions  would 


agree  to  be  subjected  to  the  decision  of  a 
board  in  London,  that  much  good  might  be 
effected.  The  advantage  Mechanics'  Institu- 
tions would  derive  from  the  parent  Institution 
is,  they  would  collect  a  variety  of  models, 
which  they  cannot  now  obtain.  Therefore, 
in  this  country,  where  you  have  three  or  four 
branches  of  trade  carried  on.  in  Manchester, 
and  in  some  places  almost  every  branch  of 
trade,  you  would  not  confine  it  to  a  school  of 
design  only,  but  make  it  one  branch  of  what 
would  be  a  drawing  class;  those  who  have  •> 
taste  for  chemistry  would  be  good  preparers 
for  the  materials  of  printing,  and  so  yon 
would  make  it  useful.  Another  way  might 
also  be  easily  accomplished,  by  placing  mu- 
seums under  the  direction  of  men  capable  of 


Wiley  examined ; 

I  belong  to  the  firm  of  Jennings  and 
teridge,  of  Birmingham,  by  whom  there 
have  been  great  improvements  made  in  the 
japan  trade  of  late  years;  being  men  of 
taste,  and  stimulating  their  apprentices  and 
teaching  them  the  art  of  drawing;  they 
have  taken  great  pains.  Our  men  have  • 
insetted  works  of  art  in  the  Birmingham 
Exhibition  and  other  places.  Our  trade 
might  be  increased  by  improving  the  publio 
taste ;  the  public  taste  is  bad ;  I  could  sell 
them  the  worst  things,  the  most  unmeaning, 
in  preference  to  the  most  splendid  designs 
and  the  best  executions.  I  could  frequently 
sell  bad  articles,  bad  in  execution  and  design, 
for  the  same  money  as  I  could  sell  the  best. 
The  Chinese  adhere  to  but  one  style  of  work 
exclusively,  and  that  most  beautiful  in  point 
of  execution,  but  unmeaning  as  it  regards 
design  and  perspective;  in  fact,  the  designs 
are  very  bad.  The  materials  they  use  I  con- 
sider one  great  means  of  their  goods  looking 
so  much  better  than  ours ;  the  material  they 
use.  Their  material  after  it  is  laid  on,  whe- 
ther it  is  gold  or  gold  powder,  is  never  var* 
nished,  and  there  is  a  degree  of  brilliancy 
and  richness  that  never  appears  after  it  is 
varnished*;  we  are  obliged  to  varnish  aurs  to 
preserve  its-  colours,  in  doing  which  we  lose 
a  great  part  of  its '  brilliancy.  Some  years' 
ago  we  procured  gold  powder  from  China, 
and  could  make  it  appear  of  the  same  ap- 
pearance as  that  from  Canton,  and  we  found 
it  very  valuable  indeed  for  the  purpose  of 
imitating  the  Indian  cabinets  and  the  various 
articles  we  have  to  copy  or  to  repair ;  but 
there  is  a  different  appearance,  as  different 
as  possibly  can  be,  between  the  Indian  gold 
and  gold  powder,  and  that  of  British  manu- 
facture ;  and  the  material  they  use  for  laying 
on  the  gold  is  different ;  we  are  informed  it  is 
a  gum  extracted  from  trees,  and  when  the 
parts  are  laid  on  they  are  the  very  same  as 
though  you  cut  small  gold  wires  and  laid 
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them  in,  there  is  that  prominence.  There 
is  no  trade  in  this  gold  powder;  we  only  got 
it  from  one  person.    Accidentally  we  met 
with  a  party  who  had  been  an  Indian  mer- 
chant; we  found  it  much  cheaper  than  ours  ; 
Mr.  Jennings  was  about  making  a  journey  to 
Canton  to  procure  some  himself.   1  believe 
the  Chinese  prohibit  the  exportation  of  it 
from  China.   I  do  not  know  whether  the 
importation  is  prohibited  here;  we  have  ap- 
plied to  various  merchants  for  it;  whether  it 
is  an  article  that  never  comes  under  their  ob- 
servation we  do  aot  know.   We  have  not  had 
it  analysed ;  1  think  it  is  prepared  by  a  che- 
mical process,  and  I  think  also  that  it  is 
from  the  compound  that  it  is  better;  very 
likely  the  metal  with.whioh  they  mis  their 
gold  is  of  a  finer  quality  than  ours.  The 
Chinese  have  a  great  advantage  in  their 
gums.    We  pay  the  workmen  from  15*.  to 
two  guineas  ;  in  some  few  exceptions  we  pay 
from  three  to  four  guineas  and  a  half;  one 
we  pay  four  guineas  and  a  half;  the  only 
one ;  every  workman  designs  his  own  pattern. 
A  good  designer  is  well  encouraged ;  he  is 
the  most  valuable  man.    The  French  prefer 
our  articles  because  tbey  are  much  better  in 
material,  workmanship,  and  design,  in  charac- 
ters, beauty,  and  every  thing.   Tbey  do  not 
seem  to  raise  the  japan  trade  to  an  art;  they 
appear  merely  to  daub  it  over  and  call  it 
japan  ;  there  is  neither  design  nor  beauty  of 
execution  in  French  work.    It  i»  indispensa- 
bly necessary  for  a  person  who  designs  to 
be  acquainted  with  the  manufacturing  branch 
of  the  business.     Our  workmen  generally  ' 
come  at  twelve  or  fourteen  years  of  age;  if 
they  have  previously  been  taught  drawing 
with  perspective,  it  is  a  sort  of  tuitiou  in 
the  other  branches  ;  drawing  and  perspec- 
tive are  essential  for  them  to  be  taught  this 
afterwards.    We  teaeh  them  first  of  all  draw, 
iog  and  designing,  and  then  manufacturing. 
The  first  branch  may  be  learned  in  London 
or  elsewhere,  and  the  rest  in  Birmingham. 

M.  Claude  Gtiillotte,  examined* 

- 

I  am  a  maker  of  jacquard  looms,  and  of 
all  sorts  of  looms  for  silk  manufacture,  and 
of  French  bar  looms,  by  Premaillerre,  upon 
which  (the  bar  looms)  from  ten  to  thirty 
ribbons  at  a  time  may  be  manufactured,  and 
the  whole  of  the  machinery  conducted  by  a 
young  man.  Of  those,  I  manufactured  150, 
at  several  times,  and  for  several  parties ;  and 
they  were  the  very  first  ever  introduced  to 
this  country,  and  for  whieh  machinery  I 
took  out  a  patent.  Jacquard  machinery 
adapts  itself  to  all  sort*  of  tissue.  I  made 
three  years  ago  the  most  complicated  ma- 
chines ever  produced  in  England,  with  4,600 
threads,  at  a  cost  of  50**.,  and  before  it  was 
put  in  order  and  set  to  use,  it  cost  lOOi. ;  it 
was  for  weaving  napkins  and  table-cloths, 


which  was  all  worked  by  one  man.  I  also 
made  many  of  the  jacquard  machines,  with 
1,600  to  1,700  threads,  for  smaller  table 
linen.  Of  late,  I  am  making  jacquard  ma- 
chines, by  hundreds,  for  all  parts  of  England, 
where  they  had  not  been  introduced  before.  For 
Yorkshire,  1  am  particularly  engaged  at  pre- 
sent making  them  for  merinos  and  damasks, 
and  the  same  for  Bolton  and  Manchester;  1 
have  agents  in  Manchester,  and  Bolton  dis- 
trict; and  I  have  been  engaged  in  making 
them  at  Coventry  for  ribbon.  There  are 
from  7,000  to  8,000  jacquard  looms  in  ope- 
ration in  the  country,  and  there  has  been  au 
extraordinary  increase  in  the  demand ;  for 
the  silk  manufacture,  I  received  in  London 
orders  for  six,  eight,  and  ten  at  a  time ;  in 
Yorkshire,  1  receive  orders  for  from  sixty  to 
eighty  at  a  time;  and  for  worsted  manufac- 
tures, the  demand  is  also  considerable.  The 
demand  commenced  about  eleven  years  ago, 
and  has  become  much  more  active  of  late  in 
Yorkshire :  and  yet,  I  was  four  years  ago  in 
Yorkshire,  at  Halifax,  Huddersfield.aud  the 
surrounding  country,  with  an  interpreter, 
taking  with  me  half  a  dozen,  and  there  was 
no  individual  willing  to  purchase  one ;  and 
after  my  return,  I  received  an  order  for  one 
niacin ne,  in  order  to  make  an  experiment; 
it  succeeded,  and  the  consequence  was,  an 
order  from  the  same  individual,  a  Mr.  Gill, 
to  manufacture  more  than  a  100  such  ma- 
chines, and  there  was  a  demand  at  any  price 
from  every  body.  These  were  to  replace  the 
old'mechaniam,  which  was  employed  in  pro- 
ducing small  patterns;  those  are  principally 
used  for  waistcoats.  The  demand  could  not 
of  course  continue  so  great  as  it  was;  but 
there  is  still  a  demand,  principally  for  meri- 
nos and  damasks.  In  Scotland  I  have  an 
agent,  but  I  do  not  do  much,  the  price  of 
the  cards  for  the  manufacture  of  Scotch 
shawls  being  too  high.  The  difficulty  of 
applying  these  cards  to  shawl-making  is,  that 
for  the  production  of  the  beautiful  pattern, 
5,000  or  6,000  are  required,  which  makes  it 
too  expensive  a  machinery. .  At  Norwich,  a 
good  many  were  sold  one  or  two- years  ago, 
but  they  are  expensive,  and  it:  has  prevented 
its  beins  much  applied  to  the  silk  manufac- 
ture. In  Scotland,  they  use  a  draw-boy  in- 
stead of  a  jacquard  to  make  the  figure,  to 
draw  the  threads  that  produce  the  figure  on 
the  oloth :  in  Scotland  and  Norwich,  the 
number  of  cards  which  are  necessary  for  the 
production  of  a  figure  make  the  employment 
of  jacquard  machines  much  more  expensive. 
Sometimes  I  employ  foreign  workmen  in  the 
manufacture  of  my  machines,  but  they  leave 
me  when  tbey  can  better  their  condition; 
and  a  good  workman,  such  as  I  can  employ, 
will  get  thirty  shillings  a  week.  1  think  the 
price  is  cheaper  here  than  it  is  in  France, 
and  I  account  for  it  thus :  because  I  carry  on 
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the  whole  of  the  manufacture  in  my  own 
workshops;  while  in  France  the  production 
of  a  jacquard  machine  is  divided  among  the 
workshops  of  several  persons.  There  are  only 
two  principal  makers  here,  but  the  compe- 
tition between  those  two  is  so  great  that  the 
prices  are  kept  low.    Many  inexperienced 
persons  have  made  attempts  to  make  the 
machines,  but  have  not  been  able  to  compete 
with  those  who  had  more  experience,  and 
they  have  failed  in  producing  the  article  as 
cheaply  as  we.    I  employ  about  from  thirty- 
eight  to  forty  workmen,  all  in  London.  The 
operation  of  adapting  the  design  to  the  loom 
is  this: — First,  the  design  or  pattern  to  be 
made  on  the  cloth  is  drawn  on  paper,  and 
produced  for  approbation ;  it  exhibits  on 
paper  what  it  is  intended  to  be  on  the  cloth  ; 
as  the  threads  are  very  minute,  they  are  then 
as  it  were  extended  on  another  paper,  the 
rule-paper,  of  a  larger  size,  which  shows 
the  pattern  as  it  were  magnified,  so  as  to 
place  so  many  threads  to  the  inch,  perhaps 
twenty,  so  that  every  square  represents  *a 
thread.  This  is  what  the  French  call  mise  en 
carte,  and  in  English,  put  upon  rifle-paper. 
The  next  process  the  rule-paper*  undergoes  is, 
to  be  read  in,  which  transfers  the  pattern 
from  the  rule-paper,  and  prepares  if  fully  for 
the  stamping  of  the  cards.   'The  rest  of  the 
process  is  mechanical,  consisting  of. punching 
holes  in  the  cards,  according  to  the  number 
required,  and  applying  the  card  to  the 
machine.   In  this  mechanical  '  operation  | 
have  seen  200  boysemployed  in  weaving  the 
richest  figures  in  the  loom*  Te'so*  simple  a 
principle  is  the  process  of  weaving  now  re- 
duced, that  even  boys  of  sixteen  are  tet  to 
weave  the  figures  of  so  complicated  a  nature, 
as  formerly  would  have  required  men  of 
twenty  or  thirty  years' experience.    In  some 
departments  of  this  process,  the  manufacture 
is  superior  in  England  ;  in  others  in  France. 
Plain  silks,  if  manufactured  with  the  same 
materials,  the  production  will  be  equal  in> 
England  as  in  France;  figured  silks  are  equal,^ 
as  respects  the  mere  manufacture ;  and  there 
are  two  joints  of  inferiority,  the  designing 
and  the  mite  en  carte— put  in  rule-paper.  One » 
particular  reason  for  inferiority  in  England/1 
which  has  much  struck  me,  is,  the  very  costly* 
price  of  cards.   In  the  woollen  manufacture, 
the  cards  which  have  been  used  for  woollen 
goods  have,  as  I  have  observed,  been  returned 
to  the  Excise.    A  return  of  duty  has  been 
obtained.    I  think  that,  if  the  same  thing* 
were  done  with  the  jacquard  cards,  it  would 
have  a  tendency  to  diminish  the  price.' 
Though  generally  speaking  the  price  is  about 
equal  in  the  two  countries;  yet  in  the  reading 
the  designs  there  is  this  enormous  difference  j 
the  average  price  in  France  is  three  francs, 
or  half-a-crown  sterling;  in  England,  the 
price  was  a  long  time  \5s;  it  came  down  to 


10*.,  and  I  now  charge  8*  ,  per  hundred*  f 
attribute  that  to  two  causes,  the  presence  of 
silk  manufacturers,   which   has  created  a 
greater  competition  and  a  greater  necessity 
for  activity.   This  activity  commenced  in 
1823,  but  since  1826  the  activity  and  com- 
petition were  very  greatly  increased.  Th« 
consequence  of  this  competition  has  been 
also  the  introduction  of  a  great  many  French 
dyers  to  settle  here.   The  French  designer 
understands  the  mise  en  carte  (putting  on 
rule-paper)  better  than  the  English  designer; 
and  the  French  metteur  en  carte,  understands 
design  better  than  the  English  metteur  m 
carte.   The  great  reason  that  occasions  this 
great  difference  between  the  tnetteurs  en 
cartes  and  designers  of  England  and  France, 
is,  that  the  designers  themselves  are  obliged 
to  put  it  on  the  rule- paper,  and  previous  to 
that  go  through  every  branch  of  the  busi- 
ness (including  the  weaving),  and  this  is 
undoubtedly  the  cause  that  they  are  more 
perfect.    I  do  not  mean  to  say  that  they 
design  better  in  France  than  here ;  but  there 
is  a  much  greater  nnmber  of  designers  of  the 
aame  capabilities  in  France  than  here.  la 
consequence  of  the  encouragement  the  French 
designers  receive,  they  are  as  well  more 
numerous  as  more  talented  in  their  science, 
in  common ;  although  there  are  individuals 
in  England  equally  as  clever,  and  with  a 
profound  knowledge  of  their  art.    The  artist 
who  draws  the  designs  at  Lyons  is  the  artist 
generally  employed  to  transler  it  to  the  lined 
paper.    This  person,  whom  I  consider  the 
metlenr  en*carie,  is  only  employed  in  that; 
be  is  inferior  here.    In  Lyons,  in  a  great 
number  of.  instances,  there  is  never  a  design 
drawn  at  all ;  but  the  first  production  of  the 
design  is  on  the  lined  paper.  -  The  metteur  en 
carte  is  himself  an  artist.   It  is  in  the  con- 
nexion between  the  arts  and  the  manufactures 
that  we  are  inferior.   In  France  a  manu- 
facturer employs  from  Ihree  to  four  artists, 
and  in  England  one  artist'  supplies  eight  to 
ten  maufacturers.   An  .indifferent  artist  em- 
)P<loye#i.n*  painting  the 'patterns  on  the  ruled 
paper  may  be  obtained  for  50/  a-year,  »but 
there  are  men  whose  services  are  worth  from 
400V.  a-year,  or  even  a  .share  of  the  manufac- 
ture. The  sale  at  the  fancy  .trade  entirely  de- 
pends upon  the  taste  and  abilities  of  the  de- 
signer. In  France  there  are  often  only  one  or 
two  artists  who  arc  paid,  and  largely  paid,  who 
get  from  180/.  to  200/  a-year.  but  there  are 
several  who  give  their  services  for  the  in- 
struction they  receive.    The  metteur  en  carte 
ought  to  be  well  instructed  in  designing.  He 
ought  to  be  also  well  acquainted  with  manu- 
factures in  theory  and  in  principle.  They 
are  so  at  Lyons,  but  tbey  are  not  so  in  this 
country.  The  jacquard  loom  was  first  adopt- 
ed at  Lyons  after  the  Revolution.  Before 
the  invention  of  the  jacquard  machine,  eight 
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or  ten    years  were  required  to  make  a 
good  workman ;  afterwards  six  months  were 
sufficient.     For  ten  years  after  the  dis- 
covery, the  machinery  remained  with  very 
Jittle  influence,  but  designers  increased  with 
the  introduction  of  the  machine.  From  1808 
to  -1810  the  machine  was  brought  into 
activity,  but  at  that  period  it  was  very 
imperfect.    In  1814  it  was  much  improved, 
and  in  1815  it  was  fairly  established.  When 
France  possessed  the  monopoly  of  the  jac- 
quard machine,  it  gave  her  great  advantage 
in  other  countries;  but  since  it  has  been  in. 
Iroduced  into  many  other  countries,  France 
has  only  by  great  exertions  produced  better 
and  cheaper  than  tbey.   There  is  a  school  of 
design  at  Lyons.    The  young  artists  have 
since  the  discovery  of  jacquard  particularly 
turned  their  attention  to  the  mise  en  carte* 
There  has  been  every  augmentation  of  such 
young  artists ;  indeed,  there  were  no  such 
artists  before;  for  it  "as  found  requisite  to 
set  up  jacquard  machines  in  the  school  of 
design.    'I  his  lasted  two  or  three  years  only, 
as  tbey  now  obtain  the  required  knowledge  of 
the  loom  out  of  the  school.   The  discovery 
qf  the  jacquard  loom  infinitely  multiplied  the 
number  of  young  artists,  who  devoted  them* 
themselves  to  the  mise  en  carte.    The  great 
advantage  of  jacquard  machinery  is  this, 
that  it  enables  that  to  be  done  in  a  few  weeks, 
which  before  occupied  months ;  and  that  the 
change  of  a  pattern  formerly  was  a  long, 
laborious,  and  costly  affair,  and  now  it  is  a 
very  simple  one,  and  may  be  done  in  a  few' 
minutes  after  the  completion  of  the  reading 
and  the  stamping  of  the  cards.    In  France, 
in  ordinary  cases,  our  artists  receive  six 
months'  instruction  in  the  theory  of  the  ma* 
Bufacture  before  they  are  called  into  the  field 
of  practice,  after  they  have  been  instructed 
is  the  school  of  design  at  Lyons ;  pe  artists, 
during  their  instruction,  m\i»t  pass  two  hours* 
a  day  to  understand  the  theory  Of  the  appli-. 
cation  of  the  design  relative  to  the  machine. 
There  are  private  instructors  who"  give  those 
lessons  in  the  school*  of  design  at'llyons; 
they  also  give  instructions  in  ihermise  (*n  carle, " 
making  their  talent  practical.   The  EngMafc 
copy  the  good  French,  and  the  French  copy 
the  good  English.   The  best  English  designs 
are  those  in  cotton  goods ;  but  the  English 
do  not  understand  the  mise  en  carte.  We 
sometimes  make  good  copies  from  English^ 
patterns  for  the  Spitalfields  looms  from  the" 
English  printed  muslins,  but  it  requires  taste 
and  knowledge  to  arrange  them.    The  French 
manufacturer  can  come  with  patterns  every 
year  to  England,  bringing  with  him  patterns 
on  the  material ;  not  only  designs  on  paper, 
but  on  the  material ;  whilst  the  English  ma- 
nufacturer  only  brings  it  on  the  paper;  the 
cause  of  that  is,  the  French  manufacturer 
employs  weavers  who  are  solely  engaged  in 


the  production  of  patterns,  and  as  the  pattern 

on  the  tissue  doth  shows  more  distinctly  the 
effect  than  the  drawing  on  paper,  it  gives 
them  an  advantage  in  the  market.  There 
are  individuals  who  are  engaged,  and  who 

collect  at  Paris  the  patterns  in  vogue  there, 
which  they  bring  and  dispose  of  in  England, 
and  they  also  carry  to  the  continent  such 
patterns  as  tbey  can  collect  here  for  the 
purpose  of  sale.  These  only  serve  as  mere 
ideas;  in  the  execution  of  the  working  draw- 
ings the  French  improve  upon  us.  If  there 
were  a  school  of  design  established  in  London, 
its  effects  in  three  years  would  be  so  to  equal* 
ise  the  manufactures  of  the  two  countries,  so 
that  the  country  in  which  they  were  produced 
would  not  be  recognisable*  Jacquard  ma- 
chinery is  applicable  to  every  fabric, 
figured  or  flowered,  every  thing  that  can  be 
woven ;  to  every  species  of  tissue  to  which  a 
loom  can  be  applied,  even  to  straw  hats, 
horse-l:air  and  wire,  and  every  other  species  of 
web.  The  principal  difficulties  in  the  way 
of  improvement  in  the  silk  manufacture  are, 
first,  the  high  duty  on  paper.  The  high 
price  of  paper  has  this  injurious  effect,  that 
the  manufacturer  is  very  unwilling  to  change 
his  patterns.  There  is  a  difference  between 
the  cost  in  France  and  England ;  it  is  as  one 
to  four.  The  English  card  is  superior  to  the 
French  ;  but  that  <raakes  little  difference,  be- 
cause it  is  never  worn  out,  a  new  pattern  be- 
ing always  ^Introduced  before  the  cards  are 
worn..  The  two  disadvantages  1  consider  are 
these,  the  higher  price  of  the  cards,  and  the 
inferiority  qf  the.  metteur  en  carte.  With 
respect  to  colours.  1  think,  in  a  great  many 
cases*  where  -there  is  an  apparently  greater 
beauty  in  the  French  dyes,  they  are  much 
less  permanent  than  those  of  England,  and 
1  have 'seen  many  examples  where,  after  a 
lew  weeks'  wearing,  the  French  colours  have 
wholly  faded. 

t  "I  take  the  liberty  of  making  the  follow- 
ting  few  remarks  about  designing  and  mite 
"en  ••arte ;  for  as  this  is  the  very  head  part  of 
all  that  belongs  to  the  weaving  department, 
.and,  at  the  same  time,  is  the  yeryjeast  cul- 
tivated in  this  country,  it  is  before  any  thing 
else  the  most  worthy  of  your  attention  and 
consideration.  For  as  long  as  this  part  of 
the  manufactory  is  not  highly  improved,  and 
proper  schools  for  design  and  mise  en  carte 
erected,  and  children,  who  already  have  ac- 
quired the  practical  and  theoretical  part  of 
weaving,  are  engaged  and  trained  up  in  this 
art,  France  will  always  hare  to  boast  over 
England  of  the  honour  of  sending  more 
fancy  patterns,  and  finer  and  more  beautiful 
workmanship,  and,  in  fact,  brought  to  the 
highest  perfection.  But,  on  the  contrary,  if 
it  should  meet  with  your  Honourable  Com- 
mittee's approbation,  and  get  the  least  en- 
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couragement  to  bring  it  into  fulfilment,  and 
to  set  such  schools  erected  in  some  quarter 
of  Spitalflelds,  or  its  arrondiss«jment,  there 
is  n»  doubt  whatever  in  a  very  short  time  the 
English  manufactures  will  soon  rival,  if  not 
altogether  equal,  the  French  manufacture, 
and  thus  throw  off  the  shame  of  seeing 
foreign  manufacture  surpass  the  English  ia 
quality  and  superior  workmanship. 

"  Your  very  humble  servant, 

"Clacde  Goillotxe." 

Hare  you  been  in  the  habit  of  executing 
works  in  relief  for  a  considerable  time?— 
Yes. 

You  executed  the  frieze  on  the  entrance 
-  over  the  gate-way  at  Hyde  Park  Corner,  and 
the  frieze  on  the  Athenmum?— Yes,  in  con* 
junction  with  my  sob  John,  who  had  con* 
tracted  with  Mr.  Burton  to  do  that  werk  in 
1827,  which  was  followed  by  the  frieze  of  the 
Athenaeum,  which  was  a  selection  from  the 
sculptures  of  the  Parthenon.  On  both  friezes 
the  design  was  drawn  upon  the  stone,  and  cut 
without  the  usual  process  of  pointing  These 
were  our  first  works  of  the- kind  in  stone. 
Previously  1  had  been  engaged  principally  in 
drawing  and  modelling,  and  our  first  work 
in  intaglio  was  the  sculptures  of  the  Parthe- 
non, which  was  begun  in  1.816,  and  finished 
in  1832. 

Have  yon  ever  bad'  occasion  to  consider 
the  subject  of  copyright? — Yes^  I  have;  hut  I 
have  only  to  tell  the  Committee  of  the  diffi- 
culties which  we  modellers  and  sculptors  ex- 
perience ;  I  do  not  feel  that  I  dare  presume 
to  propose  a  remedy,  though  I  may  notice  the 
evils  which  I  have  suffered. 

State  them  as  clearly  as  you  can! — I  have 
brought  a  specimen  of  the  frieze  of  the  Par- 
thenon engraved  on  slate  in  intaglio ;  I  have 
also  brought  a  cast  of  this  intaglio  in  plas- 
ter, and  another, broken,  in  the  way  in  which 
it  appears  now  in  the  Museum  ;  the  intaglio 
is  the  matrix  from  which  these  casts  have 
been  taken  ;  previous  to  engraving  the  inta- 
glios, careful  drawings  were  made  from  the 
mutilated  marble,  and  the  deSciencies  were 
made  good  to  see  the  effect,  and  then  they 
were  transferred  to  the  slate  in  the  opposite 
direction,  that  they  might  be  right  when 
cast. 

You  were  going  to  state  the  difficulties 
which  these  specimens  were  to  elucidate? — 
Yes,  as  soon  as  the  casts  are  issued,  whoever 
lays  their  hands  on  them  may,  with  very  little 
trouble,  take  moulds  in  sulphur,  wax,or  plas- 
ter, and  multiply  them  to  any  number. 

You  consider  that  the  law  does  not  afford 
you  protection  ? — There  is  no  protection,  as  I 
understand,  but  in  an  action  at  law.  The 
thing  appeared  so  unmerciful  to  me,  to  lay 
hold  of  a  poor  man  to  raise  an  action  against 


him,  that  I  never  could  think  of  doing  that. 
It  struek  me  that  if  there  was  any  thing  lfkw 
a  committee  of  art  in  London  that  could  be 
appealed  to,  to  identify  where  a  spoliation  or 
theft  of  this  kind  had  taken  place,  it  might 
be  much  cheaper  than  law. 

A  species  of  arbitration  committee? — Ye* ; 
for  any  gentleman  who  knew  anything  about 
it,  could  detect  those  thefts  readily. 

Have  you  ever  thought  of  the  subject  of 
registering  such  works?— 1  always  have  un- 
derstood by  the  law,  that  if  you  put  your 
name  and  date  it  was  sufficient,  but  I  think 
such  property  as  much  my  own  as  ray  cloth- 
ing, and  no  one  has  any  more  right  to  appro- 
priate it  than  to  claim  my  personal  labour 
without  remuneration.  The  originals  exist  in 
the  Museum,  open  to  all  who  may  desire  to 
make  studies  from  them,  without  condition, 
but  compliance  with  the  economical  arrange- 
ments of  that  institution.  This  would  be  fair 
and  honourable  strife  who  could  do  best ;  bat 
what  hand  or  heart  can  contend  with  the 
covetous  and  unjust,  who,  by  the  cunning 
labour  of  a  few  days  can  contrive  to  rob  tee 
of  years  of  life,  and  scatter  over  the  whole 
land  the  deteriorated  casts  of  my  works,  much 
to  my  prejudice  as  an  artist? 

All  you  want  is  a  cheap  tribunal  ? — That 
is  the  very  thing  wanted.  r 

Have  you  suffered  from  your  own  works 
being  infringed  upon  ? — Yes,  very  much,  in- 
deed. 

Can  you  give  any  remarkable  instance? — 
r  -I  had,  within  the  'last  six  months;  a  man, 
without  giving  me  his  address,  wrote  to  me 
twice,  and  put  me  to  the  trouble  of  writing 
to  him ;  at  last  I  got  a  third  letter,  giving 
particular  orders  to  make  them  ready.  I 
took  it  to  be  tome  gentleman;  at  last  I 
found  after  I  had  packed  them  up  by  a  given 
day,  I  found  he  had  gone  to  a  person  who 
was  in  the  habit  of  furnishing  people  with 
.  them,  and  be  never  came  near  me.  Nothing 
would  do  in  that  case  but  an  action  at  law, 
therefore  I  preferred  rather  putting  ap  with 
:  the  loss. 

-  You  submitted  silently  to  the  inconvenience 
•'"rather  than  encounter  another?— I  cannot 
blame  anybody  for  that  but  myself. 

Then  'he  pirated  your  works  in  this  ease  ? 
—No,  I  could  not  call  this  piracy,  but  rather 
resetting,  for  he  went  to  the  pirate  who 
served  him  with  my  stolen  goods;  but  many 
have  pirated  them,  and  continue  to  do  so. 

You  felt  you  could  only  have  recourse  to 
an  action  at  law?— I  never  understood  that  I 
had  any  other  recourse  than  that. 

Why  had  you  not? — Because  of  the  ex- 
pense, and  I  could  not  think  in  my  heart  of 
prosecuting  a  person,  probably  without  a 
shirt,  who  perhaps  did  it  from  poverty;  I 
could  not  proceed  against  him. 
You  are  a  self-tattght  artist?— I  do  not 
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know  what  to  answer  to  this  question  ;  how- 
ever, I  have  not  had  any  thing  like  what 
Might  be  called  regular  instruction  in  art. 
In  art,  as  in  every  profession,  the  master,  in 
many  cases,  can  only  be  considered  as  the 
finger-post  which  points  the  road  the  pupil 
must  go  on  to  the  place;  the  pijgrim,  creep- 
ing or  running,  must  exert  himself  to  the 
end  of  his  journey,  otherwise  he  will  never 


LONDON  AND  POUTS  MOUTH  RAILWAY. 

Sir, — Having  been  much  in  the  com- 
pany of  merchants  and  manufacturers 
during  a  long  residence  upon  the  Con- 
tinent, the  subjects  that  appear  in  your 
weekly  labours  very  frequently  became 
the  topic  of  conversation  amongst  us,  be- 
ing communicated  to  the  members  of  our 
8ociety  through  the  medium  of  the  Jour- 
nal Hebdomadaire  des  Arts  et  Metiers, 
printed  at  Paris,  which  appears  to  draw 
the  greatest  part  of  its  information  from 
your  pages.  The  subject  of  railways  was 
amongst  the  most  interesting,  on  account 
of  its  being  thought  as  necessary  and  pro- 
per a  mode  for  the  conveyance  of  goods 
and  persons,  as  veins  and  arteries  are  to 
the  human  body,  through  which  chan- 
nels the  blood  circulates  to  and  from  the 
heart.  On  this  subject  your  valuable 
Magazine,  the  contents  of  which  are  re- 
gularly transfused  into  the  journal  here 
quoted,  was  found  to  contain  fuller  and 
better  information  than  any  other  periodi- 
cal, and,  in  fact,  the  only  one  that  entered 
upon  it  con  amore. 

I,  therefore,  address*  you  as  the  most 
likely  medium  of  drawing  public  atten- 
tion to  a  plan  which  has  lately  attracted 
my  notice — of  forming  a  railway  from 
London  to  this  port,  instead  of  the  ship- 
canal  projected  some  years  ago.  South 
Sea  Common  was  then  recommended,  as 
I  do  now  recommend  it,  in  case  of  a  rail- 
road being  established,  as  a  place  where 
capacious  docks  and  warehouses  might  be 
built,  and  serve  as  entrep6ts  for  goods 
coming  from  all  parts  of  the  world  to  Lon- 
don, or  sent  from  London  to  be  shipped 
to  any  foreign  market.  The  metropolis 
would  thus  be  placed  upon  an  equal  foot- 
ing with  Liverpool  in  facilitating  the  dis- 
patch of  goods,  and,  consequently,  enjoy 
the  benefit  of  a  share  in  shipments,  from 
which  at  present  she  is  entirely  excluded. 

The  first  time  I  saw  an  account  of  rail- 


roads, when  abroad,  was  in  a  book  pub- 
lished in  London  in  1820,  by  Mr.  Thomas 
Gray,  called  "  Observations  on  a  General 
Iron  Railroad,"  which,  though  laughed 
at  and  ridiculed  at  first  as  visionary,  is 
yearly  becoming  more  popular.  The 
Journal  Hebdomadaire  gives  a  copy  in 
one  of  its  Numbers  of  Mr.  Gray's  map  of 
a  general  iron  railroad,  now  before  me, 
in  which  I  see  he  recommends  a  line 
from  London  to  Portsmouth;  and  as 
there  are  now  railways  forming  in  almost 
every  one  of  the  line's  laid  down  by  him 
in  that  map,  I  beg,  through  your  useful 
periodical,  to  suggest  the  adoption  of  this 
line  also,  as  the  best  means  of  increasing 
the  prosperity  of  London,  by  giving  it  an- 
other arm,  and  making  it  still  more  dura- 
bly the  emporium  of  the  world. 

You  have  so  frequently  admitted  arti-  . 
cles  on  railways  in  your  lumbers,  that  I 
trust  you  will  not  refuse  to  insert  this,  on 
a  subject  that  becomes  of  more  general 
importance  to  society  every  day,  and  does 
more  honour  to  the  projector,  and  is  likely 
to  confer  greater  benefit  pn  mankind, 
than  all  the  victories  ever  gained  by  the 
most  renowned  warriors  in  ancient  or 
modern  times.'  . 

I  am,  Sir, 

,  ;  t     Your  most  obedient  servant, 

Viator. 

Porttraouth,  Oct.  20,  IMS. 

1   *  - 

 ^  

WORKING  SHIPS*  PUMPS. 

■  • 

Mr.  Editor, — Your  correspondent,  ®, 
on  the  M  Method  of  freeing  a  Vessel  of 
Water,"  states,  that  various  modes  have 
been  suggested  and  patented  for  taking 
advantage  of  a  ship's  motion  through  the 
water  for  the  production  of  a  power  to 
.  work  pumps. 

.  ,  As  a  knowledge  of  one  or  two  of  the 
simplest,  cheapest,  and  most  easily  avail- 
able of  these  modes  might  be  useful, 
perhaps  0  will  be  kind  enough  to  make 
them  known  through  your  valuable  me- 
dium. Though  not  desirable  perhaps  to 
be  brought  into  general  use,  there  are 
times  when  vessels  spring  leaks  that  such 
-an  assistance  to  a  weak  or  worn-out  crew 
would  be  of  incalculable  benefit.  I  have 
often  thought  the  screw  of  Archimedes 
offered  an  easy  means  of  effecting  this 
purpose. 

Your  obedient  servant, 

N.  G. 

Nov.  3,  1835. 
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NOTES   AST)  NOTICES. 

Height  of  Waves. —Among  other  proof*  of  the 
incorrectness  of  the  assertion,  that  no  waves  rite 
higher  than  ten  feet  ahove  the  oidinary  level,  the 
following  vivid  description  Is  given  :— ««  Dating 
the  hurricane  experienced  to  the  Northward  of 
Barbadoes  by  the  squadron  under  the  command  of 
the  late  Admiral  De  Courcy  (in  July  29,  1805),  the 
Centaur,  a  seventy-four  of  the  largest  class,  whilst 
lying-to,  had  the  small  boat  fa  gig),  which  was 
hoisted  up  at  the  stern  davit*,  washed  away  as  well 
as  the  poop-lantern,  by  an  enormous  wave,  which 
was  elevated  many  feet  above  the  highest  p:ut  of 
the  ship's  hull,  a  •  it  rushed  past  with  impetuous 
velocity;  the  portion  which  struck  the  ship  cleared 
the  pnnp-deck  of  everything! — On  ihe  evening  of 
the  second  day,  whilst  the  hull  of  our  shattered 
an  1  unwieldy  vessel  lay  rolling  in  the  trough  of  the 
sei,  the  cry  of  one  of  the  look-out  men,  of  •  a 
•hip   coming  down    npon  us,'  made  those  who 
were  holding  on,  under  the  shelter  *»f  the  weather- 
buhvaik,  spring  from  their  covert  to  get  a  peep  of 
the  scudding  vi  -el.  We  jumped  upon  a  carronade, 
and,  with  the  greatest  difficulty,  held  on,  diiecting 
our  eyes  upwards  to  the  position  where  the  stars  of 
the  mid-heaven  would  have  been  sought  for  on  a 
calm  and  clear  night !  an  t  indistinctly  saw  a  dark 
object  upon  the  ridge  of  the  towering  wave,  which 
was  approaching  on  the  weather-quarter.  The  next 
minute,  a  large  ship  (the  St.  George,  tM),  dashed 
close  past  our  stein  with  a  rapidity  perfectly  as- 
tounding; and,  befort  the  eye  could  he  well  turned 
to  leeward,  she  was  almost  out  of  sight.  The 
danger  whs  imminent,  and,  hut  for  the  providential 
circumstance  of  the  .S'f.  George's  helmsman  catch- 
ing a  momentary  glimpse  <>l  the  Centaur,  under  the 
foot  of  the  former's  fore>ail,  our  doom,  and  theirs 
two  it  is  probable,  had  been  sealed.    One  spoke  of 
the  wheel  to  port  saved  us,  and  barely  so,  for  the 
giant  ninety-eight's  proximity    was  alarmingly 
close,  in  her  desperate  flight  before  the  furious 
tempest!    If  any  dependence  can  he  fih.ee  1  upon 
our  eyesight  in  broad  daylight— when  much  of  the 
heightened  peril  of  the  storm  seemed  to  have  les- 
sened with  ti  e  departure  ot  the  night— and  from 
intent  contemplat  on,  for  some  hours,  of  the  sue- 
eessive  sens  as  these  came  rushing  and  doubling 
onward",  as  it  were,  to  wipe  away  with  one  brush 
of  their  curling  and   foaming,  the  itlorious  and 
inglorious  work  of  man,  which  lay  like  a  helpless 
log  at  their  mercy — we  w^uld  say,  that  if  a  iiori- 
x<mtal  line  had  been  drawn  from  the  apex  of  the 
loftiest  wave  to  the  ship,  it  would  have  intersected 
the  mainmast  about  half-way  up  from  the  deck  ; 
which,  making  allowauce  for  unavoidable  error, 
would  give  about  fifty  feet  for  the  elevation  of  the 
wave."— Nautical  Magazine. 

Bath  and  Weymouth  Rail  way  —Messrs.  Hopkins 
and  Sons,  civil  engineers,  of  Plymouth,  intend 
forthwith  to  produce  a  prospectus  of  a  railway 
from  Bath  to  Weymouth,  via  Ilchester,  at  which 
latter  place  there  is  to  be  a  branch  railway  to 
Brldgcwater,  thereby  uniting  with  ih  .t  from  Bris- 
tol to  ExctT,  and  thus  forming  a  communication 
from  Weymouth  to  Bath  and  Bristol,  which  places 
will  be  in  direct  communication  by  railway  with 
Gloucester,  Cheltenham,  and  Birmingham,  as  well 
as  Liverpool.— Jersey  Star. 

fhtblin  and  Kingstown  Railway.  —  In  eleven 
months  and  one  week  »ince  the  opening  of  this 
railway,  the  number  of  passengers  has  amounted 
to  one  million ! 

Fribourg  Suspension  Bridge.— III.  Arago,  in  a 
paper  descriptive  of  this  bridge,  read  lately  to  the 
French  Academy,  which  a-necs  in  all  material  re- 
•p  cts  with  that  contributed  ►ome  lime  ago  to  this 
Journal  by  Mr. Terry,  C.E.  (See  vol. xxiii.,  p.  50); 
makes  the  following  comparison  between  it  and  the 
Menai  Bridge :—««  The  only  bridge  which,  for  its 
dimensions,  can  be  compared  with  that  of  M, 


Cballev,  is  the  Menal  Bridge,  built  by  the  late  Mr. 

Telford,  and  which  joit.s  the  Isle  of  Anglesey  to 
England.  The  largest  ships  ran  pass  under  this 
bridge  at  full  sail.    Rut  the  breadth  of  the  Mens i 
Bridge  is  only  1671  metres,  516  feet — consequently 
301  feet  less  than  that  of  Fiibourg.   The  surface  of 
Mr.  Telfoid's  bridge  is  about  3*2$  metres,  or  100 
feet  above  the  level  of  the  sea  at  high  water.  That 
of  M.  Challey  is  51  metres,  or  156  feet  above  the 
bed  of  the  Sarmi.    M.  Candolle  has  taken  the  city 
of  Patis  as  a  standard,  by  which  to  convey  an  idea 
of  the  magnitude  of  M.  Challey 's  bridge.    He  sup- 
poses a  bridge  of  only  one  single  span,  the  length 
of  which  shall  be  equal  to  the  railing  of  the  Ca- 
rousel, or  t  •  the  distance  between  the  two  corre- 
sponding carriage  entrances  of  the  two  galleries, 
the  level  of  this  bridge  being  somewhat  lower  than 
the  height  of  the  toweis  of  Notre  Dame,  or  eight 
metres  higher  than  the  column  of  the  Place  Yen- 
dome,  and  you  mav  thus  have  some  notion  of  the 
height  and  length  of  the  bridge  at  Fribourg." 

Steam-Engine  Work.  —  A  steam-engine,  lately 
erecte  t  on  a  copper-mine  iu  this  neighbourhood 
(St.  Austell),  has  been  reported  to  have  raised,  at 
an  average  rate  of  performance,  upwards  of  ninety 
millions  of  pounds  weight  one  fool  high,  with  a 
bushel  of  coals.  The  correctness  of  this  statement 
was  questioned  by  rival  engineer*  and  others,  and 
so  seriously,  that  a  challenge  for  a  public  trial  was 
given  and  accepted.  It  took  place  last  week,  in 
presence  of  a  uumber  of  most  experienced  mine 
a»ent!  from  different  parts  of  the  count  it,  and  the 
result  of  twenty-tour  hours'  trial  was  the  unprece- 
dented performance  of  lifting  125J  millions  of 
pounds  weight  one  foot  high,  with  every  bushel  of 
coals  consumed  !  The  engine  is  of  large  sise,  the 
cylinder  being  80  inches  diameter.  The  principle 
is  that  of  B'.>ultou  and  Watt,  but  improved  in  eco* 
nomising  the  heat  when  generated,  so  as  in  the 
greatest  possible  degree  to  apply  it  to  the  end  of 
producing  steam,  and  maintaining  it  until  its  work 
is  performed.  The  engineer's  name  is  West.— 
Falmouth  Packet.  « 

Mr.  Herapath  requests  us  to  state,  that  present 
avocations  of  a  pressing  «atnre  oblige  him  to  defer 
his  replv  to  Iver  M'lver  till  next  week,  or  perhaps 
even  a  week  later. 

Mr.  Staunton  has  our  thanks.    His  hints  shall 

be  attended  to. 

Communications  received  fiom  Mr.  H.  Brett — 
Mr.  L.  Squire— O.  H .  F.  —  Mr.  Jopling— Puilo. 
Austen. 


The  Supplement  to  the  last  volume,  containing 
title,  index,  &c.  and  portrait  of  Charles  Vignoles 
Esq.,  C.  E.,  is  just  published,  price  6d.  Also,  tbt 
volume  complete,  in  boards,  price  9*.  6d. 
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MB.  HYNES**  PATENT  IMPROVEMENTS  IN 
CAR  RIAGE-WUE  EES,  AXLETR  EES,  AND 
B'>XLS. 

The  improvements  comprehended  un- 
der this  patent,  divide  themselves  into 
two  distinct  branches.  The  first  consists 
of  a  method  of  constructing  the  wheels 
and  axlelrees  of  carriages,  or  rather  in 
certain  convenient  appendages  thereto, 
by  which  the  wheels  can  he  instant- 
ly locked  or  unlocked  without  alight- 
ing tor  the  purpose,  as  in  the  case  of  the 
ordinary  drag-chain  and  slipper,  and  so 
concealed,  that  externally  they  are 
hardly  perceptible;  the  second  in  so 
constructing  the  boxes  and  securing  the 
ends  of  the  axlelrees  permanently  therein, 
that  there  shall  he  an  abundant,  never 
failing,  and  equally  diffused  supply  of  oil 
to  the  rubbing  surfaces;  without  its  being 
necessary  as  usual  to  take  off  the  wheels 
every  now  and  then,  to  renew  the  supply 
of  oil,  or  to  remedy  the  effects  of  that 
unequal  oiling,  which  is  the  besetting  sin 
of  all  former  contrivances  of  this  sort. 

The  object  aimed  at  by  the  patentee 
will  be  at  once  recognised  as  of  first-rate 
importance ;  nor  do  we  run  much  mk, 
we  apprehend,  in  giving  it  as  our  opiniou, 
that  he  has  gone  further  towards  their 
complete  accomplishment  than  any  in- 
ventor who  has  preceded  him.  *It  is 
not  often  that  so  happy  a  combination  of 
science,  sound  judgment,  and  ingenuity, 
come  before  us,  as  is  displayed  in  the 
various  contrivances  which  we  shall  now 
proceed  to  describe  in  detail. 

The  figures  on  our  front  page  repre- 
sent, 1.  a  back-elevation  of  a  pair  of 
wheels,  axle,  and  boxes,  constructed  ac- 
cording to  Mr.  Hynes's  pateut,  with  one 
of  the  wheels  and  boxes  shown  in  sec- 
tion 5  2.  a  side-view  of  a  box,  with  its 
external  cover  on;  3.  a  similar  view  of 
a  box,  with  the  external  cover  off;  and, 
4.  part  side-view  of  a  wheel  in  its  com- 
plete state. 

1.  Of  the  Locking  and  Unlocking. 
The  axle  a  (fig.  1)  differs  essentially 
from  all  other  axles  in  having  shoulders 
or  enlargements,  of  the  peculiar  form  re- 
presented in  the  engraving,  at  those  parts 
where  it  comes  into  proximity  with  the 
inner  euds  of  the  nuves-rthe  axle  and  its 
shoulders  being  forged  or  welded  to- 
gether all  in  one  piece.  Two  holes  are 
drilled  in  each  shoulder,  through  its  en- 
tire length,  for  the  recepiion  of  the  lock- 


ing-bolts e\  and  in  the  back  of  each 
nave  there  are  four  holes  or  recipients 
made  at  the  four  cardinal  points  of  a  cir- 
cle, corresponding  with  that  described 
on   the   rotation  of  the  axle,  by  the 
holes  in  the  shoulders  thereof;  so  that 
when  the  wheels  are  screwed  on  and 
adjusted  as  close  as  possible  to  the 
shouldera,  the  bolts,  on  being  let  loose, 
must  shoot  with  unerring  precision  into 
the  first  two  holes  in  the  nave  which 
they  come  opposite  to.   The  command 
of  these  bolts  may  be  effected,  either 
by  a  jointed  lever,  as  shown  at  gg  in  our 
engravings;  one  end  of  the  lever  being; 
placed  within  reach  of  the  persou  riding' 
in  the  carriage,  or  of  the  attendants ;  or 
by  chains  carried  to  any  part  of  the 
vehicle  which  may  be  thought  most 
expedient,  and  there  secured  by  hooks, 
or  other  holdfasts.  The  size  of  the  bolts 
roust,  of  course,  depend  on  the  size  and 
weight  of  the  carriage ;  and  also,  in 
some  degree,  on  the  uses  to  which  it  is 
to  be  applied  ;  as,  for  instance,  whether 
it  is  to  be  worked  at  high  or  low  velo- 
cities, whether  on  a  level  or  a  hilly 
country,  &c.   The  inventor  thinks  that 
bolts  of  from  half  an  inch  to  one  and 
a  half  inch  in  diameter,  would  be  found 
abundantly  strong  for  the  lightest  pri- 
vate carriage  up  to  the  heaviest  stage- 
coach ;  and  though  he  considers  two 
bolts  inserted  into  the  nave,  in  the  man- 
ner described,  to  be  quite  sufficient  to 
counteract  the  leverage  force  of  the 
peripheries  of  the  wheel,  he  has  been 
careful  to  point  out  that  the  principle 
of  his  invention  admits  of  four  bolts 
being  made  use  of,  equally  well  with 
two. 

As  in  every  case  of  locking  the  wheels, 
a  great  increase  of  pressure  must  ne- 
cessarily take  place  at  one  of  the  four 
points  on  the  tires  which  correspond 
with  the  position  of  the  bolts  and  reci- 
pients, Mr.  Hynes,  to  protect  the  tires 
at  these  particular  points,  defends  them 
with  plates  of  soft  steel,  or  case-hardened 
iron,  about  eight  inches  in  leugth, 
indented  or  dovetailed  into  the  tires, 
screwed  thereto,  and  projecting  but 
little  beyond  the  general  surface. 

The  contrivances  which  Mr.  Hynes 
makes  use  of  to  adjust  the  wheels  to  the 
arms  of  the  axletrce,  are  those  com- 
monly known  by  the  name  of  Col- 
iinges;  namely,  collets,  nuts  (with  riant 
and  left-handed  screws),  linch  pins,  outer 
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eaps,  &c.  We  gather  from  his  specifi- 
cation, that  he  thinks  this  the  most 
perfect  mode  of  adjustment  which  has 
been  yet  invented ;  and  perhaps  be  is 
right,  though  on  this  point  it  is  certain 
all  the  carriage-making  world  are  not 


2.  Qf  the  AxUtree  and  Boxes. 

Every  reflecting   person  at  all  ac^ 
quainied  with  carriage  economy,  is  aware 
that  upon  friction  depends  draft,  and 
that,  accordingly,  in  proportion  as  fric- 
tion is  reduced,  so  draft  is  diminished, 
and  vice  versa.     The  great  desideratum, 
therefore,  is  a  constant  and  abundant 
supply  of  oil  to  the  arms,  and  every  part 
of  them — oil  being  the  best  of  all  known 
lubricating  substances.    The  question 
here  consequently  presents  itself — Have 
the  grooves,  or  things  called  "  reservoirs," 
which  are  now  found  in   all  the  most 
improved  boxes,  ever  yielded  such  a 
supply  ?    It  would  not,  we  imagine,  be 
difficult  to  demonstrate,  that  the  very 
best  boxes  hitherto  made  never  did  or 
could  accomplish  any  thing  of  the  kind. 
There  is  au  eternal  law  of  nature,  that 
of  gravitation,  which  forbids  it.    In  all 
of  them — take  Collinge's  fur  example — 
there  is  a  small  space  or  groove  called  a 
reservoir.    This  groove  is  cast  iu  the 
metal,  is  situated  near  its  back  end,  and 
may  contain,  when  fully  served  with  oil, 
which  can  only  be  to  about  a  fourth  of 
its  circumference,  a  table  spoonful  of  oil. 
Well,  at  the  other  extreme  end  of  the 
arm,  that  is  to  say,  in  what  is  called  the 
u  cap  "  in  front  of  the  wheel,  there  is  a 
similar   reservoir,  containing,  nerhaps, 
another  table  spoonful  of  oil.  fJowever, 
between  this  last-mentioned  reservoir,  and 
the  arm  which  it  is  intended  to  feed  with 
oil,  there  are  two  nuts  and  a  coned  collet, 
all  closely  fitted  and  screwed  on  to  the 
axle.    Now,  be  it  remembered,  that  ihe 
arm  and  boxes  are  presumed  to  he  "  air- 
tight" and  that  the  position  of  the  arm 
is  nearly  horizontal ;  and,  moreover,  that 
these  reservoirs  are   placed  absolutely 
under  the  lowest  point  or  level  of  the 
thing  which  they  are  meant  to  lubricate! 
We  are  told,  indeed,  that  the  reservoirs 
turning  with  the  wheel,  «  wash  the  oil 
up      and,  further,  that  this  constant  ac- 
tion of  the  wheels  has  the  effect  of  pro- 
ducing a  **  vermicular  motion"  about  the 
arm,  which,  in  iu  turn,  again  causes  a 
"  pumping"  of  the  oil  all  along  the  air- 


tight  arm,  from  one  extreme  reservoir  to 
the  other.  But  does  not  this  amount  to 
a  mere  reciprocation  of  impossibilities? 
The  theory  might,  perhaps,  have  some 
little  feasibility  about  it,  were  the  boxes 
and  reservoirs  fixtures,  and  the  arm  a  re 
voiviug  cylinder  within  them  ;  but  as  the 
case  happens  to  be  reversed,  the  arm  be* 
ing  a  fixture,  and  the  boxes  revolving 
bodies,  no  such  vermicular  motion  can 
occur  under  any  circumstances  of  time  or 
place.  As  the  box  revolves,  so  must  the 
o'U  within  it.  Beyond  the  boundaries  of 
its  narrow  sphere  gravitation  will  not  per* 
mit  it  to  stir ;  water  could  as  easily  re* 
turn  to  its  source,  as  oil  mount  up  in 
the  manner  supposed,  especially  when  we 
know  that  the  motion  of  a  wheel  near  its 
axis  is  comparatively  a  slow  one,  even 
when  the  periphery  "is  in  a  state  of  the 
utmost  velocity. 

We  have,  for  the  sake  of  impartial 
comparison,  here  adverted  to  the  very 
best  boxes  extant  only,  and  not  touched 
at  all  on  those  which  are  cast  with  ser- 
pentine grooves,  which  are,  in  fact,  un- 
worthy of  comment.  They  carry  in  them 
the  elements  of  their  own  destruction,  for 
no  tools  can  be  made  to  "  clean  them 
out,"  even  if  they  could  be  made  other- 
wise effective. 

Let  us  now  proceed  to  describe  the 
improved  box  of  Mr.  Hynes.  This  con- 
sists of  two  wronght-iron  concentric 
cylinders  or  tubes  (figs.  2  and  3),  the  one 
about  a  third  less  than  the  other,  leaving 
a  space  between  which  serves  as  a  reser- 
voir for  the  oil.  These  tubes  screw  into 
and  upon  each  other  at  their  extremities, 
in  such  a  manner  that  the  space  between 
them  is  perfectly  closed  at  both  ends, 
and  the  better  to  prevent  any  lateral 
escape  of  oil,  a  cap  (h)  is  screwed  on  to 
both  at  the  outside.  But  that  the  oil  may 
pass  freely  and  uniformly  to  the  axle- 
arm,  where  it  is  wanted,  the  inner  cylin- 
der is  perforated  with  holes  at  equal  dis- 
tances. In  every  other  box  hitherto  in 
use,  the  oil,  as  we  have  before  pointed 
out,  is  supplied  to  two  or  three  parts 
only  of  the  axle-arm,  and  never  reaches, 
except  perhaps  in  very  remote  por- 
tions, the  other  parts;  but  as  this  double 
box  revolves  with  the  wheels,  it  distri- 
butes through  the  holes  in  the  inner 
cylinder  an  equal  supply  of  oil  to  every 
part  of  the  axle.  As  often  as  a  pew 
supply  of  oil  is  wanted,  it  is  introduced 
without  taking  off  the  wheels  j>  the 
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ordinary  practice  is),  or  even  unscrewing 
and  uncapping  the  cylinders,  by  simply 
withdrawing  a  small  plug  in  the  outer 
box  (uot  shown  in  the  engravings),  which 
covers  a  small  orifice  leading  to  the  in- 
termediate space  appropriated  to  the  oil. 

Both  improvements,  it  will  be  observed, 
are  of  universal  application— to  all  public 
as  well  as  to  all  private  vehicles — to  rail- 
way as  well  as  to  common  road  car- 
riages. The  safety-apparatus  could  hard- 
ly, we  fear,  be  depended  on  at  such  high 
velocities,  as  are  becoming  common  on 
railways;  but  to  gentlemen's  carriages 
employed  for  travelling  on  common  roads 
at  ordinary  rates  of  speed,  it  must  prove 
an  invaluable  appendage. 

■ 

EIRKBY  SLATE. 

Sir,— Having  just  read  in  the  Athe- 
neeum  extracts  from  a  paper  by  the  Rev. 
Adam  Sedgwick  on  geology,  in  which  he 
describes  the  slate  formation,  I  am  in- 
duced to  send  you  the  following  respect- 
ing the  Kirkby  slate  in  the  north  of  Lan- 
cashire, having  examined  the  district  in 
order  to  ascertain  the  direction  and  pro- 
bable extent  of  that  material,  which  1 
have  reason  to  suppose  inexhaustible; 
and  also  for  the  purpose  of  determining 
the  best  methods  for  working  quarries, 
and  the  uses  to  which  the  different  parts 
of  the  rock  appear  most  applicable. 

The  district  I  more  particularly  ex- 
amined is  about  two  miles  square,  in 
which  sections  have  been  made  by  quar- 
ries in  many  places ;  in  one  part,  almost 
in  a  continued  line,  for  three-fourths  of  a 
mile.  These  quarries,  which  are  open  at 
top,  vary  in  depth  from  130  to  250  feet, 
and  they  are  also  of  considerable  breadth. 
This,  it  will  be  admitted,  is  a  favourable 
position  for  observation. 

The  whole  mass  of  slate-rock  there  is 
composed  of  two  textures — the  one  some- 
thing finer  and  darker  than  the  other, 
but  in  each  separate  block  perfectly 
united.  These  two  textures  alternate  in 
plates  differing  in  thickness  and  distance 
from  each  other;  and  this  gives  to  the 
elate,  when  the  sections  cross,  the  differ- 
ent texture?,  a  striped  appearance.  These 
alternating  textures  are,  in  some  direc- 
tions, to  an  unknown  extent,  in  planes 
Bearly  parallel.  The  whole  of  the  slate- 
rock  is  crossed  in  various  ways,  and  at 
different  inclinations,  by  joints  or  seams ; 
some  of  these,  which  are  in  planes  paral- 


lel to  the  stripes,  require  particular  con- 
sideration. In  some  of  the  joints  thete 
is  a  bed  of  clay,  in  others  a  bed  of  sand- 
stone, and  in  others  a  bed  of  spar,  from  a 
quarter  to  half  an  inch  thick,  like  mor- 
tar or  cement  in  the  joints  of  stone  walls. 
The  distance  between  these  joints  vary, 
some  being  only  a  few  inches,  and  others 
more  than  twenty  yards,  sometimes  al- 
ternated greater  and  less. 

In  some  of  the  rock  between  two  of 
these  joints  are  layers  of  nodules  im- 
bedded in  the  solid  mass,  some  of  which 
have  the  stripe  and  the  other  texture  of 
the  slate,  while  others  when  broken  arc 
found  to  consist  of  a  brown,  soft  sub- 
stance, resembling  rotten*  stone.  These 
nodules  do  not  intercept  or  change  the 
direction  of  the  plane  of  the  stripes,  and 
the  stripes  continue  in  the  same  direction 
and  of  the  same  thickness  across  many 
seams. 

There  are  also  in  some  places,  in  beds 
parallel  to  the  stripes,  but  perfectly 
united  with  the  slate  material,  one  ap- 
pearance called  by  the  workmen  a  crag- 
bar,  and  another  a  grown-bar. 

The  several  parts  in  parallel  planes 
thus  noticed  may  be  enumerated  as  fol- 
lows : — 

1st.  The  stripes. 

2d.  Texture  between  the  stripes. 
3d.  Beds  of  nodules. 
4th.  Crag-bars. 
5th.  Grown-bars. 
.  6th.  Sandstone  joints. 
7th.  Clay  joints. 
8  th.  Sparry  joints. 

The  order  in  which  these  several  parts 
alternate  with  each  other  has  not  vet 
been  particularly  noticed,  neither  is  this 
given  as  a  complete  series,  but  they  occur 
in'  two  very  different  positions.  In  the 
one,  the  several  parallel  planes  are  nearly 
vertical,  running  from  west,  where  they 
frequently  crop  out  above  the  surface  or 
the  ground,  to  the  east.  The  quarries 
which  have  this  position  of  the  rock  are 
called  back -quarries.  -  The  other  position 
in  which  these  several  planes  parallel  to 
each  other  occur,  dip  to  the  east  or  south- 
east, at  angles  varying  from  about  22°  to 
48°.  The  quarries  in  which  the  latter  is 
the  position  of  the  rock  are  called  foot- 
quarries.  These  two  terms  will  perhaps 
be  better  understood,  as  well  as  the  posi- 
tions they  indicate,  if  it  is  supposed  that 
a  person  standing  is  looking  towards  the 
south.  His  back  will  then  be  in  a  verti- 
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cal  east  And  west  plane,  while  the  sole  of 
his  left  foot,  with  the  heel  a  little  ele- 
vated, will  be  in  a  plane  inclined  or  dip- 
ping to  the  south-east — or,  if  his  toes  are 
turned  in  that  direction,  to  the  east.  If 
the  joints  of  a  series  of  rocks  and  the 
planes  of  the  stripes  be  parallel  to  the 
sole  of  his  left  foot,  they  will  indicate  a 
foot-quarry;  but  if  parallel  to  his  back, 
then  a  back-quarry.  The  rock  between 
one  bed  and  another  being  called  a  bach, 
or  foot,  according  to  its  position.  The 
south  surface  of  a  back  is  the  south  bed, 
and  the  north  surface  the  north  bed ;  and 
the  surfaces  of  a  foot  are  the  upper  and 
under  beds.  The  stripes  do  not  appear 
on  the  beds  of  either  backs  or  feet,  as 
they  are  parallel  to  them. 

The  next  point  to  be  noticed  is  the 
cleavage,  or  the  innumerable  planes  in 
which  direction  the  slate-rock  may  be 
split,  for  roofing  or  other  purposes.  Al- 
though the  slate- rock,  both  in  baok  and 
foot  quarries,  appears  to  have  been  formed 
by  a  series  of  parallel  plates  or  layers,  and 
there  are  natural  joints,  which  have  been 
described,  in  the  same  direction,  it  can- 
not be  further  split  parallel  to  those 
stripes  or  joints;  but  the  planes  of  cleav- 
age cross  the  planes  of  the  stripes,  dip." 
ping  considerably  to  the  south,  and,  in 
this  respect,  nearly  at  the  same  augle  in 
both  the  back  and  foot  quarries.  But 
the  plane  of  cleavage  in  the  back- 
quarries,  as  far  as  observation  ha6  been 
made,  deviates  less  from  the  plane  of 
stripes,  &c,  that!  in  the  foot-quarries. 
The  angle  of  deviation  in  the  former 
being  sometimes  only  18°,  while  in  the 
latter  it  has  been  found  as  much  as  70°. 
The  back-quarries  are  further  distin- 
guished by  being  called  shear-bate,  and 
by  the  slates  having  broader  stripes  in 
consequence  of  the  cleavage,  across  the 
stripes,  being  more  oblique. 

The  striped  appearance  in  both  the 
back  and  foot  quarries  is,  however,  sup- 
posed to  indicate,  notwithstanding  this 
difference  in  the  angle  of  cleavage,  that 
originally  they  were  in  the  same  position* 
Whether  this  has  been  the  case  or  not,  I 
*ill  leave  to  geologists  to  determined | 
only  observing,  that  I  have  ascertained 
that  to  put  the  plane  of  cleavage  of  a 
foot-quarry  into  the  position  of  that  in  a 
hack-quarry,  supposing  the  angle  with 
the  stripes,  &c.  in  both  to  be  the  same, 
the  eastern  end  must  be  turned  to  the 
western,  and  the  top,  south  part  of  the 


foot,  turned  so  as  to  be  the  lower  part  of 
the  north  bed  of  the  back.  This  opera- 
tion is  most  satisfactorily  shown  by  a 
hand  specimen  of  the  material.  Or,  if 
the  specimen  be  revolved  on  any  line  in 
the  dip  of  the  cleavage,  as  an  axis,  the 
change  from  the  position  of  a  foot  to  that 
of  a  back  is  made  in  half  a  revolution, 
and,  by  reversing  the  motion,  from  the 
position  of  a  back  to  a  foot.  This  curious 
change  of  position,  if  it  has  taken  place, 
is  the  more  remarkable,  for  back  and  foot 
quarries  have  been  found  alternating 
with  each  other  to  a  great  distance,  and 
also  the  vertical  stripes  on  a  back  and  the 
inclined  stripes  on  a  foot  have  been  ob- 
served with  only  a  joint  to  separate  them. 
If  ever  a  back  and  foot  were  in  the  same 
position,  there  are  other  seams,  common 
to  both,  which  show  also  that  if  any 
change  has  taken  place,  it  mnst  have  been 
by  motions  similar  to  those  described. 

The  planes  of  cleavage  in  the  crag  and 
grown  bars  are  not  in  the  same  position  as 
in  the  other  part  of  the  slate;  conse- 
quently, when  these  occur  they  produce  a 
degree  of  uneven ness  on  the  face  of  the 
slate.  In  splitting  large  slates  the  elas- 
ticity of  the  material  is  very  observable. 
In  splitting  a  slate,  say  four  or  five  feet 
long  and  an  inch  thick,  into  two,  the 
opening  at  one  end  will  be  some  inches 
apart  before  the  other  is  separated. 

All  slate  cleaves,  and  is  more  easily 
worked,  when  first  taken  out  of  the  quarry. 
After  being  exposed  to  the  air,  good 
slate  becomes  harder,  and  it  is  then  more 
difficult  to  split.  In  thus  becoming 
harder,  it  is  supposed  it  loses  some  mois- 
ture which  it  contained  whilst  in  the 
quarry.  Whether  this  is  the  case  or  not, 
it  is  evident  that  it  has  no  tendency  to 
absorb  any  moisture  after  thus  becoming 
hard ;  which  property,  no  doubt,  is  the 
reason  why  it  remains  unchanged  in  ex- 
posed situations  for  time  immemorial. 

The  price  of  slate  for  roofing  purposes 
varies,  while  the  quality  of  the  material 
of  which  they  are  made  is  the  same. 
Slates  which  have  an  even  surface,  and 
which  are  of  that  thickness  which  gives 
them  au  adequate  degree  of  strength,  are 
considered  the  best.  If  slates  are  large, 
they  must  be  thicker  than  smaller  ones  to 
be  equally  strong.  But  if  either  smaller 
or  larger  slates  are  thicker  or  thinner  than 
the  average  requisite  strength  for  roofing, 
they  are  sold  at  a  less  price  per  ton. 
Slates  are  reduced  in  value  if  they  have 
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rough  or  uneven  surfaces.  If  slates  are 
made  to  a  regular  size,  the  price  is  more 
than  when  they  are  irregular.  These 
several  circumstances  should  he  well 
understood  by  architects  and  builder?,  in 
order  to  apply  them  to  the  greatest 
possible  advantage. 

If  you  think  this  subject  will  be  useful 
or  interesting  to  your  readers,  1  will  at  a 
future  opportunity  continue  it,  there  he* 
ing  many  other  points  worthy  of  observa* 
tion  which  I  hare  seen  in  the  slate* 
quarries  at  Kirkby. 

I  am,  Sir, 
Your  obedient  servant, 

Joseph  Joplino. 
8],  Bomeriet-strect,  Portmansqaare. 

ON  SLATE  RAILWAY-PLATFORMS. 

Sir,— I  have  read,  with  much  pleasure 
and  approbation,  Mr.  Jopling's  plan  for 
laying  a  complete  platform  of  slate,  in- 
stead of  the  stone  blocks  at  certain  inter*, 
vals,  as  a  support  to  the  rails  of  railroads. 
Many  ideas  and  observations  suggest 
themselves  to  my  mind  with  reference  to 
this  subject ;  but  as  Mr.  Jopling  has  so 
ably  taken  it  up,  I  will  leave  it  in  his 
superior  hands,  confining  myself  to  only 
one  point,  upon  which  t  may  perhaps 
offer  a  suggestion,  founded  on  long  and 
frequent  experience*  If  Mr.  Joplipg  will 
take  the  trouble  to  refer  to  vol.  vi,  p.  365, 
of  the  Mechanics'  Magazine,  he  will  find 
some  mention  of  the  indurating  and  con- 
creting effects  of  animal  and  vegetable 
oils,  and  of  coal-tar,  applied  to  aluminous 
and  calcareous  earths.  Since  that  paper 
was  written  (1826,  I  think),  1  have  had 
still  further  reason  to  be  convinced  of  the 
great  advantages  that  might  be  derived 
from  analogous  applications  in  various 
departments  of  the  constructing  and  pre- 
serving arts.  Mr.  Jopling,  in  his  valua- 
ble communication,  seems  doubtful  who- 
ther  copper  or  brass  nuts  should  not  be 
introduced  into  the  slate  for  the  recep. 
tion  nf  the  bolts  which  fix  the  rail.  In- 
stead  of  any  such  nuts,  I  will  take  the 
liberty  of  suggesting  the  following  plan 
Let  the  bolt-holes  be  tapped  with  a  large 
thread.  During  the  process  let  the  tap 
be  well  soaked  and  surrounded  with  dry- 
ing linseed-oil  or  coal-tar,  instead  of 
common  oil.  When  tde  female-screw  is 
completed,  fill  the  cavity  with  linseed-oil 
or  coal-tar,  and  plug  up  both  ends,  so  as 
to  keep  in  the  fluid  for  at  least  twenty- 


four  hours.  After  the  fluid  is  withdrawn} 
leave  the  holes  open  to  the  aciion  of  the 
atmosphere  as  long  as  may  possibly  be 
convenient.  Upon  bolting  down  the 
rails,  apply  a  brush  with  one  of  the  above 
fluids  to  the  bolt.  I  venture  to  premise 
that,  through  the  above  process,  the 
thread  of  the  slate,  and  the  adjacent  parts, 
will  acquire  in  a  very  short  time  a  hard- 
ness equal  to  porphyry,  especially  if  the 
slate  be  very  dry,  and  be  left  to  the  ac- 
tion of  the  air  as  long  as  possible  after 
the  first  operation.  The  only  question  is, 
whether  the  process  1  depict,  or  the  intro- 
duction of  copper  nuts  into  the  inferior 
surface  of  the  slate,  will  be  the  less  ex- 
ensive  and  inconvenient.  Any  how,  all 
olts,  screws,  nuts,  rivets,  clamps,  &c., 
should  be  well  paid  with  coal-tar  pre- 
viously to  being  fixed  in  their  places. 
In  the  same  vol.  vi.,  above  quoted,  there 
is  a  paper  of  mine  on  the  oxidation  of 
iron,  which  I  would  make  bold  to  recom- 
mend to  Mr.  Jopling's  perusal. 

I  have  the  honour  to  be,  Sir, 
Your  obedient,  humble  servant, 

Francis  Maceroni. 

Nov.  5J0, 1835. 

■v 

THE  GREENWICH  AND  BRIGHTON 
RAILWAYS. 

Sir,— You  take  blame  to  yourself 
(page  7)  for  suffering  my  assertion  to 
pass,  that  Mr.  Herapath's  papers  on 
Railways  were  full  of  "  misrepresenta- 
tions" as  well  as  "  misapprehensions." 
Out  of  consideration  for  your  editorial 
character,  therefore,  I  hope  you  will  find 
room  for  a  few  lines,  which  will  suffice 
to  show,  that  I  was  hy  no  means  to 
blame  for  making  the  charges,  nor 
yourself  for  giving  them  insertion. 

For  what  reason,  we  need  not  stop  to 
inquire,  Mr.  Herapath  is  a  red-hot  par- 
tisan of  Mr.  Cunrjy's  scheme  for  a  rail- 
way to  Brighton,  and  a  determined 
opponent  of  the  rival  line  of  Sir  John 
Rebnie.  Whether  he  had  any  "  wish" 
to  "  mislead"  or  no,  certain  it  is,  that  he 
indulged  in  certain  assertions  regarding 
this  latter  line,  which,  it  afterwards  ap- 
peared, would  have  most  completely 
"  misled"  any  who  had  relied  on  their 
accuracy.  Shortly  after  they  were  made, 
another  correspondent,  and  not  an 
anonymous  one  either,  went  some  way 
towards  impeaching  Mr.  Herapath's 
"  veracity,"  by  giving  a  flat  contradic- 
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tion  to  nearly  every  one  of  bis  state- 
ments. The  principal  points  were  five. 
1.  Instead  of  7  miles  of  travelling  out 
of  47  miles  of  railway  (as  Mr.  Herapath 
stated),  there  is  not  so  much  (said  Mr. 
Combe)  as  2}  miles.  2.  The  longest 
tunnel,  instead  of  being  2j  miles  in 
length,  is  only  f  of  a  mile,  and  there  is 
no  such  a  thing  in  any  one  of  them  as 
conflicting  inclined  planes.  3.  The  steep- 
est inclination,  instead  of  being  at  the 
rate  of  1  in  97,  is  only  one  in  180.  4.  The 
Balcombe  Down  summit  is  crossed  at 
more  than  100  feet  less  elevation  above 
the  tideway  than  he  (Mr.  Herapath) 
has  stated.  5.  Instead  of  having  his 
nervous  system  endangered  by  crossing 
the  river  Mole  by  an  embankment  raised 
some  hundred  feet  in  the  air,  the  height 
of  the  embankment  required  will  not 
exceed  15  feet. 

And  how  did  Mr.  Herapath  repel 
these  very  plain  charges  of  *'  misrepre- 
sentation V  Did  he  bring  forward  any 
proofs  of  his  being  in  the  right,  and 
indignantly  turn  the  tables  on  his  pre- 
sumptuous assailant  ?  No  such  thing. 
He  did,  indeed,  make  some  show  of  a 
defence  as  to  the  tunnelling,  on  the 
vaguest  possible  authority,  backed  by 
the  very  valuable  support  of  a  gentleman 
with  whom  he  had  "  conversed,"  and 
whom  he  **  understood"  to  have  actually 
"see**'  the  plans!  But,  on  the  other 
four  points,  the  only  plea  he  put  in  was 
one  so  every  way  extraordinary,  so  far 
worse  than  no  plea  at  all,  that  1  must 
ive  it  verbatim.  *'  It  may  be  asked 
ow  I  came  to  depart  from  my  authority, 
and  to  call  the  tunnels  only  /  instead  of 
9j  miles ;  the  truth  is,  except  the  incli- 
nations, withf  which  1  could  not  meddle, 
I  understated  every  thing.  /  took  10Q 
feet  from  the  height  of  the  hills,  another 
from  the  embankments,  and  2£  miles 
from  the  length  of  the  tunnels.  In  fact, 
the  project  altogether  appeared  so  mon- 
strously absurd,  that  I  was  afraid  to  tell 
the  whole,  lest  the  public  should  think  I 
*as  romancing  /**  .  * 

It  may  be  urged,  that  this  singular 
paragraph  is  all  a  joke ;  and  it  does 
certainly  read  something  like  one,  that 
Mr.  Herapath,  of  all  men  in  the  world, 
should  so  suddenly  be  taken  with  a  fear 
of  acquiring  a  reputation  for  roman- 
cing !  If  it  be  a  joke,  it  is  the  only 
replication  put  in  to  the  four  very 


grave  chirges  against  him  ;  and  in  that 
case,  of  course,  equivalent  to  no  answer 
at  all,  and  Mr.  Combe's  charges  are  ad- 
mitted to  be  true;  and,  if  it  be  serious, 
if  Mr.  Herapath  really  mean  to  say 
that  "  the  truth  is"  quite  contrary  to 
what  he  before  asserted,  he  convicts 
himself  at  once,  out  of  his  own  mouth, 
of  misrepresenting  the  truth. 

So  much,  Mr.  Editor,  in  compliance 
with  the  wish  of  my  friend  44  Anti-H," 
and  in  vindication  of  yourself  fur  in- 
serting the  offensive  passage.  Plenty  of 
other  instances  might  he  brought  for- 
ward ;  but,  perhaps,  this  will  be  enough. 
As  to  44  misapprehensions,"  they  are  so 
plentifully  bestrewn  through  the  whole 
of  Mr.  Herapath 's  papers,  that  it  would 
be  a  Herculean  task  indeed  to  notice 
them  all;  but  the  two  or  three  exposed 
in  my  last  may  be  taken  for  a  tolerably 
satisfactory  sample  for  the  present. 

To  the  letter  of  Anti-H."  I  have 
little  to  say.  He  is  so  **  cunning  of 
fence,"  that  it  is  a  perilous  thing  to 
enter  the  lists  with  him,  and  his  mar- 
vellous skill  in  arithmetic  makes  him 
peculiarly  formidable.  Little  did  I  ima- 
gine, when  I  propounded  the  rather  pus- 
zling  question, 44  Supposing  the  Brighton 
Company  to  pay  the  whole  of  their  gross 
receipts  to  other  companies  for  permis* 
sion  to  use  their  lines,  from  what  source 
would  they  pay  their  own  expenses,  to 
say  nothing  6f  profits  r"— little,  indeed, 
did  I  imagine  that  it  would  so  soon  be 
clearly  proved,  that,  in  such  circum- 
stances, the  Company  would  have  no 
less  than  "  forty-seven  and  a  half  per 
cent,  per  annum  left 14  for  finding  loco- 
motive power  I*'  Worthy  of  each  other, 
most  truly,  are  Mr.  Herapath  and 
Anti-H.,  the  two  great  calculators  of 
the  age.  If  the  one  aeetn  to  u  snatch 
a  grace  beyond  the  reach  of  art,"  by 
showing  that  a  locomotive  carriage  will, 
of  itself,  run  up  hill  at  the  rate  of  1,300 
miles  an  hour,  the  other  rivals  his  riant 
prototype  by  determining  to  a  nicety 
the  profits  accruing  to  a  concern  which 
pays  100  per  cent,  on  its  receipts  for  a 
single  item  of  expenditure  1  Can  it  tie 
possible  for  two  such  luminaries  to  exist 
in  our  hemisphere  at  once,  or  may  it  be 
that  Herapath  and  Antl-H.  are  identical  ? 
Things  no  less  strange  have  been.  In 
another  point,  the  pair  have  a  remark- 
able unanimity  in  their  ideas.  Neither 
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of  them  can  conceive  the  possibility  of 
a  railway  being  constructed  on  the  sur- 
face of  the  ground.  Yet,  strange  as 
it  may  appear  (to  them),  there  are  several 
instances  on  record  of  the  thing  having 
actually  been  done !  Nay,  more,  there 
are  eotne  daring  engineers  who  are  at 
considerable  pains  to  keep  as  much  on 
the  surpacb  of  the  ground  as  pos- 
sible, even  though  "  swamps,  bogs," 
&c,  may  lie  in  the  way :  indeed,  here 
and  there  one  may  be  found  hardy 
enough  to  assert,  that  it  would  be  easier 
to  make  a  foundation  for  a  railway 
alone,  through  a  "  swamp,  bo*,"  &c, 
than  a  support  for  a  tremendously  heavy 
brick  viaduct,  with  a  railway  on  the  top 
of  that.  As  to  the  remark  about  cross- 
ing the  thoroughfares,  Anti-H.  will  find, 
on  referring  back,  that  his  worthy  prin- 
cipal totally  overlooked  that  feature, 
and  that  J  pointed  it  out  in  the  letter  he 
remarks  upon !  There  are,  however, 
other  ways  of  crossing  thoroughfares 
than  by  erecting  a  viaduct  along  the 
whole  line ;  and  I  flatly  deny  that  any 
of  the  thoroughfares  the  Greenwica 
Railway  crosses  are  "among  the  most 
considerable  in  Europe."  Bermondsey, 
that  is  the  principal :  but  many  of  the 
remainder  are  mere  countryfied  lanes, 
perfectly  contemptible  in  point  of  the 
traffic  along  them. 

I  must  now  plead  guilty  to  the  very 
serious  charge  of  having  "  misrepre- 
sented "  Mr.  Uerapath,  when  1  spoke  of  ■ 
bis  having  said,  that  two  of  the  arches 
were  already  "occupied"  as  private 
houses.  On  referring  to  his  letter,  I 
find  that  he  only  insinuated  that  they 
were  so,  without  directly  asserting  it.  . 
**  Anti-H.  "  is  quite  welcome  to  make  as 
much  of  this  mighty  misrepresentation 
as  he  pleases, — if  it  can  be  considered 
any  misrepresentation  at  all,  after  Mr. 
Herapath's  remarks,  to  all  appearance 
made  upon  a  survey  of  a  couple  of  in- 
habited  houses,  as  to  their  being  u  com- 
fortable, roomy,  and  compact;'1  and  also 
as  to  "the  inconvenience  anticipated 
from  the  smoke  "  being  **  removed  by 
the  use  of  gas-stoves  with  which  the 
bouses  are  furnished.'*  The  "charge" 
altogether  is  only  worth  notice  as  an 
apt  illustration  of  the  adage,  "  Drown- 
\ng  men  will  catch  at  a  straw." 
I  remain,  Sir,  yours  respectfully, 


SELECT  COMMITTEE  OP  THE  HOUSE  OF 
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MINUTES   Or  IYIUKXCE. 

(Continued  from  U«t  Number,  p.  150.) 
Mr.  John  llenningy  examined: 

Do  you  think  instruction  in  the  arts 
generally,  in  a  national  point  of  view,  is 
advisable  for  persons  acquainted  with  the 
manufactures  of  this  country?  —  !  think,  in 
the  present  state  of  society,  as  there  are  so 
many  means  for  individuals  to  be  instructed, 
that  I  do  not  see  that  the  interference  of  the 
Government  would  do  much  good.    The  one 
great  good  that  an  academy  or  school  with  a 
good  museum  would  be,  to  give  facility  to 
study  to  the  willing,  who  are  often  prevented 
from  advancing  in  their  pursuits  by  the  diffi- 
culty of  access  to  proper  models.    1  would 
propose  a  voluntary  subscription  museum, 
conducted  by  a  committee  of  the  subscribers, 
in  places  where  these  were  to  be  found,  fur- 
nished with  models  of  every  description,  par- 
ticularly all  mechanism  of  every  department 
of  manufactures,  every  kind  of  fabric  of 
cloth,  plain  and  ornamented,  or  coloured, 
and  if  possible  the  mechanism  by  which  it 
has  been  done.    A  museum  of  this  kind,  with 
proper  regulations,  under  the  care  of  a  per- 
son or  persons  qualified  to  make  it  useful, 
under  the  control  of  a  committee,  would  be 
of  much  use  in  promoting  skill  in  art  and 
science  in  design,  whether  it  were  the  highest 
branch  of  art  or  the  more  common,  where 
the  artisan  plans  to  combine  beautiful  forms 
with  various  colours  in  fabrics  of  cloth ;  in 
short,  in  every  profession  it  would  be  of  use 
that  the  operator  should  be  able  to  draw  any 
thing  which  may  occur  in  his  profession  ;  the 
surgeon,  by  drawing  and  modelling,  would 
acquire  a  more  correct  notion  of  the  position 
of  the  localities  of  the  veins,  arteries,  &c., 
of  the  human  body,  and  so  with  every  art. 
Drawing  and  modelling  give  great  power  of 
description.    I  think  society  ought  not  to 
trouble  the  Government  with  things  which  it 
can  so  easily  do  itself ;  and  done  in  this  way, 
I  think  that  it  would  have  the  best  effect ; 
while  it  would  be  a  proper  stimulus  for  the 
improvement  of  talent,  it  might  bring  to 
light  the  more  rare  and  superior  minds,  and 
lead  tP  the  existence  of  a  general  true  taste 
in  the  decorative  arts.   The  carpenter  would 
study  what  related  to  architecture;  the  geo- 
metrical construction  of  roofs,  centers  for 
bridge-building,  Sec. :    the  cabinet-maker 
would  be  engaged  also  in  straight-line  draw- 
ing,  construction  and  the  ornamental  parts 
of  his  art. 

The  question  referred  to  art  rather  than 
manufacture? — Every  man  who  follows  any 
profession  should  have  something  of  drawing 
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relating  to  his  profession ;  and  a  workman, 
such  as  a  jeweller,  ought  to  be  a  draftsman, 
for  he  in  fact  does  not  work  by  the  square  and 
the  compass,  but  by  the  eye ;  therefore  he 
should  be  taught  drawing. 

You  think  the  principles  of  drawing  should 
be  united  in  some  way  with  elementary  edu- 
cation ? — Yes,  with  every  profession,  and  the 
weaver  as  much  as  any  ;  most  of  the  wearers 
of  my  native  place,  Paisley,  used  to  draw 
their  own  patterns,  and  many  of  them  could 
do  their  own  machinery.  The  drawings  in 
many  cases  done  by  themselves  were  trans- 
ferred to  the  cloth  by  what  they  called  "  read- 
ing it  on  the  holly  brod,"  which  seems  to 
me  to  correspond  with  the  mise  en  carte  of 
the  French.  At  that  time  (forty  years  ago) 
many  could  mount  their  own  webs ;  now  from 
the  division  of  labour  this  has  become  a  se- 
parate business. 

How  did  you  obtain  the  original  casts  from 
the  Elgin  marble,  from  which  you  made 
these  smaller  casts? — When  I  arrived  in 
London  in  181 1,  through  the  introduction  of 
M*.  Murray,  brother  of  the  Lord  Advocate, 
I  was  introduced  to  Lord  Elgin,  who  gave 
me  permission  to  draw  from  the  marbles. 
He  told  me  it  was  requisite  for  a  member  of 
the  Academy  to  give  a  recommendation.  His 
Lordship  entered  my  lodgings  one  morning 
with  a  gentleman  of  the  Academy,  who  after 
examining  some  of  my  drawings,  medallions, 
busts,  &c.  spoke  in  very  complimentary  lan- 
guage of  them.  Lord  Elgin  said  that  I  was 
desirouM  of  being  allowed  to  draw  from  the 
marbles;  the  gentleman  answered  in  great 
earnestness,  "To  allow  Mr.  Henning  to  draw 
from  the  marbles  would  be  like  sending  a  boy 
to  the  university  before  he  had  learned  his 
letters a  few  minutes  after,  they  left  me  a 
little  surprised.  However;  within  a  quarter 
of  an  hour  bis  Lordship  returned,  and  told 
me  that  I  might  begin  to  draw  whenever  I 
thought  proper.  Such  was  the  origin  of  my 
studies  from  the  Greek  marbles.  They  were 
not  in  the  British  Museum  then,  but  in  a 
temporary  building  at  Burlingtoh  House, 
Piccadilly.  He  gave  me  permission  to  draw, 
with  this  proviso,  that  I  was  not  tomakeauy 
publication  without  bis  permission,  which  I 
very  willingly  assented  to.  They  were  after- 
wards moved  to  the  Museum,  and  I  got  per- 
mission of  the  Museum  to  continue  my 
drawings  there. 

From  whom  1 — The  officer  of  the  Museum, 
Sir  Henry  Ellis;  he  was  then  Mr.  Ellis. 

Did  you  at  that  time  take  any  moulds! — 
No ;  for  I  still  felt  that  with  regard  to  Lord 
Elgin,  I  had  no  liberty  to  make  any  publica- 
tion without  his  permission.  Then,  on  their 
being  introduced  at  the  Museum,  I  asked  my 
friend,  Mr.  Horner,  who  was  then  living,  if 
he  thought  the  Museum  would  allow  me  to 
publish  them.   He  said  he  thought  there 


would  be  no  difficulty.  I  wrote  to  Sir  Henry 
Ellis,  who  said  there  wou'.d  be  no  trouble  from 
the  Museum.  I  proceeded  with  my  drawing, 
and  afterwards  several  gentlemen  asked  me  to 
make  small  pieces  in  ivory;  and  that  is  a 
ca"t  of  one  I  have  brought.— [77<e  witness 
refers  to  a  specimen  on  the  table  in  white  ena- 
mel glass.~\  —  \  found  in  working  on  around 
surface  the  sculpture  in  ivory,  that  every  time 
I  touched  it  the  tool  left  a  mark,  and  then  I 
tried  to  make  it  smooth,  (  found,  on  account 
of  its  smallncss,  it  was  like  labour  in  vain.  I 
then  thought  that  I  could  produce  a  better 
work  by  intaglio  engraving;  for  by  working 
hollow  I  found  that  I  could  introduce  the 
veins  and  other  minute  work  in  intaglio, 
which  must  have  taken  immense  labour  upon 
the  ivory. 

From  whom  did  you  receive  encouragement 
to  proceed  with  this  work?  — I  was  doing 
some  modelling  for  the  Duke  of  Devonshire, 
and  the  late  Princess  Charlotte,  Marquis  of 
Lansdowne,  Earl  R>sslyn,  &c.;  they  had 
seen  my  drawings,  and  some  expressed  a  wish 
to  have  some  pieces  of  the  frieze  of  the  Par- 
thenon in  ivory,  from  seeing  my  drawings, 
which  were  done  eight  inches  high,  being  one- 
fifth  linear  measure  of  the  originals ;  the  in- 
taglios are  one-twentieth  of  the  originals. 

How  did  they  become  cast  and  sold  cheaply 
to  the  public  in  this  shape? — I  cut  them 
under  this  impression,  that  1  could  do  them 
better  on  the  slate.  I  first  published  tbe 
frieze  of  the  west  end  of  the  temple,  the  entire 
composition  of  which  is  horses  and  cavaliers, 
some  dismounted. 

In  casts?— In  the  sculptures  of  the  west 
frieze  we  have1  but  one  piece  of  marble, 
No.  47  ;  it  is  tbe  first  piece  from  the  salient 
angle  of  the  north-west  coruer ;  it  was  taken - 
out  of  its  case  in  my  presence,  and  although  1 
protested  against  it  in  very  good  humour,  it 
was  laid  upon  the  ground  under  a  window 
>  which  admitted  a  considerable  quantity  of 
water  upon  it,  for  two  winters;  it  now  ex- 
hibits marks  of  the  ravages  of  our  climate  on 
J  marble. 

'     Of  this  size? — Yes,  my  reductions  are  the 
■  twentieth  part  of  the  size  of  the  original. 
Who  were  the  principal  buyers  of  the  casts  f 
—The  Duke  of  Devonshire,  the  Marquis  of 
Lansdowne,  the  Duke  of  York,  and  George 
IV.,  with  other  nobles,  gentlemen  and  ladies. 

Have  you  found  the  sale  for  them  extend 
through  other  classes  of  society  1— No,  not 
general. 

Do  you  consider  that  you  would  have  had 
'  a  great  number  more  purchasers  for  those 
articles  if  the  law  had  protected  you  as  fully 
as  it  ought  to  do  in  your  original  design  1 — I 
have  no  doubt  at  all  about  that. 

Do  you  believe  the  public  demand  for 
those  articles  is  almost  unlimited,  if  the  peo- 
ple had  free  scope  for  tbem,  by  giving  the 
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artisans  the  opportunity  of  seeing  beautiful 
specimens  of  art,  and  protecting  the  artist 
when,  by  his  original  invention,  he  has  dis- 
corercd  any  way  of  promulgating  it?— No 
doubt  of  it;  I  made  no  secret  of  it,  1  would 
not  find  fault  if  be  copied ;  but  it  is  another 
thing  to  take  my  labour. 

Your  labour  in  this  instance  consisted  in 
filling  up  the  defects  which  had  been  created 
in  the  frieze  of  the  Parthenon,  and  re-form- 
ing tbem  on  that  scale  1 — Yes. 

And  this,  like  many  other  inventions,  has 
been  pirated,  and  you  have  not  been  protected 
from  the  expense  of  bringing  an  action  at  law, 
which  the  statute  gives  you,  and  also  from  the 
want  of  a  tribunal  of  ready  access? — That  is 
precisely  the  case. 

Have  you  had  experience  in  taking  casts 
from  larger  statues  in  wax  ? — They  could  be 
taken  of  any  size;  but  I  have  not  had  ex- 
perience in  larger  ones. 

As  to  the  comparative  expense  of  wax  and 
plaster,  considering  the  injury  that  may  be 
done  to  the  marble  by  taking  frequent  casts » 
in  plaster,  have  you  any  thing  to  state?— I 
apprehend  that  plaster  is  more  proper  than 
wax  for  that  purpose.  *  . 

Have  you  never  known  the  surface  of  the 
marble  injured  f — That  must  be  by  a  person 
who  has  no  knowledge  of  the  thing,  if  they 
injured  it. 

Have  you  beard  complaints  of  artists,  that 
the  fine  mellow  colour  which  is  given  to  the 
marble,  was  liable  to  be  injured  by  taking 
casts  in  plaster? — No,  it  will  be  cleaner;  the 
plaster  is  a  very  cleansing  thing,  it  takes  off 
every  kind  of  dust,  and  a  good  deal  of  dirti- 
ness it  will  remove. 

Would  not  the  taking  casts  in  plaster  fre- 
quently tend  to  slightly  alter  the  colour  of 
the  marble  ? — I  dare  say  it  might,  but  if 
done  by  one  who  really  understood  what  be 
was  doing,  1  would  not  fear  any  danger. 

Would  that  be  the  case  if  casts  were  taken. 
in  wax!— I  apprehend  that  it  would  be  im- 
possible to  take  a  good  cast  in  wax  from 
marble. 

Would  it  be  impossible  to  take  a  good  one 
from  the  smaller  bronzes,  for  instance! — If  it 
is  a  mould  in  separate  pieces,  it  is  almost  im- 
possible you  can  make  portions  of  a  mould  in 
wax  ;  but  to  make  a  mould  of  an  entire  head 
or  figure,  I  think  it  is  impossible  to  make  a 
good  thing  of  it  in  wax. 

Do  you  apply  that  remark  to  small  works 
of  art  1 — Small  or  large;  if  you  use  the  wax 
for  taking  a  mould  from  the  round,  it  is  gene* 
rally  done  by  pressure  (unless  it  be  bas  relief); 
with  wax  you  could  not  make  it  good. 

But  considering  always  the  great  import- 
ance of  giving  the  most  extensive  circulation 
to  the  finer  works  of  art,  do  you  not  think  it 
desirable  that  some  experiment  should  be 
made,  as  to  the  possibility  of  taking  casts  in 
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wax,  with  a  view  to  the  prevention  of  injury 
to  the  marble  Certainlv. 

And  that  the  circulation  of  works  or  art  of 
the  first  class  would  tend  generally  to  im- 
prove the  taste  of  the  people?— I  have  no 
doubt  of  that. 

You  would  think  it  advisable  to  engage 
every  means  by  casts  of  giving  every  facility 
to  try  different  materials  (provided  they  did 
not  injure  the  statue),  in  order  to  circulate 
the  knowledge  of  the  beauty  of  the  original  f 
— Certainly;  but  I  apprehend  we  have  no- 
thing to  compare  with  the  plaster  of  Paris.  I 
would  just  say  as  to  arts  in  general,  that  it 
would  be  well  if  we  were  to  adopt  the  plan  I 
did  with  the  Athenseum  and  the  fagade  of 
Hyde  Park  Corner,  I  mean  cutting  it  on  the 
stone  at  once.  We  generally  take  a  model 
and  draw  out  by  points  that  which  is  cut  in 
stone.  Now  this  shows  the  great  advantage 
and  the  propriety  of  having  the  drawings  in 
the  first  instance  i  every  practical  man,  if  he 
is  inclined  himself,  should  not  only  be  able  to 
draw  things  connected  with  his  art,  but  if  he 
cannot  make  his  tools  he  ought  to  be  able  to 
direct  them  to  be  made. 

Supposing  the  labouring  stone-mason  were 
instructed  in  the  principles  of  drawing,  on* 
might  suppose  it  would  tend  to  encourage 
original  works  of  art,  and  produce  much 
more  acenrate  copies  of  the  finer  ancient 
works  of  art? — No  doubt;  it  would  not  at  all 
injure  those  who  choose  to  make  gods  and 
angels,  or  make  their  works  for  the  drawing- 
rooms  or  cabinets.  There  are  a  certain  sort 
of  minds  that  follow  their  own  track ;  if  I 
bad  had  the  opportunity  of  a  school,  or  rather 
museum,  1  would  not  have  been  an  artist, 
but  a  mechanist  or  engineer ;  my  pursuit  in 
early  life  was  geometry  and  mathematics,  and 
their  application  to  archrtectore,  carpentry, 
mensuration,  navigation,  ice. 

In  your  own  case,  have  you  had  reason  to 
regret  the  non-existence  of  such  ft  school  ?— 
Yes. 

What  meant  were  adopted  to  preserve  the 
frieze  of  the  Athenseum  and  Hyde  Park 
Cornel*,  from  Injury  from  the  atmosphere  of 
London  1 — It  was  waxed ;  I  adopted  it  from 
a  circumstance  I  met  with  ten,  or  fifteen,  or 
sixteen  years  ago ;  on  my  arrival  in  London, 
wherever  I  went,  I  was  careful  to  examine 
the  condition  of  stone  buildings,  the  state  of 
the  wall  of  Somerset  House  towards  the  river 
attracted  my  attention;  I  saw  something 
projecting  from  the  stone,  which  on  examin- 
ing I  found  to  be  a  shell,  and  1  could  net 
help  reflecting  that  this  could  not  have  grown 
out  of  the  stone,  but  the  wasting  of  the 
stone  must  have  exposed  it,  as  the  projections 
of  the  shell  was  at  least  half  an  inch.  I 
concluded  that  Portland  must  be  very  liable 
to  destruction,  from  the  moisture  to  which  it 
was  exposed  in  this  place;  from  this  I  was 
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induced  to  notice  in  some  places,  where  the 
builder  had  not  been  careful  to  lay  the  stone 
according  to  what  is  called  its  bed,  that  it 
sometimes  split  with  the  lamina,  and  fell  off 
in  large  portions  when  the  lamina  stood  per* 
pendinular.     Wh«n  I  first  went  to  see  the 
facade  of  Hyde  Park,  I  was  surprised  to  find 
the  cornice  in  some  parts  in  a  state  of  deeay, 
although  not  three  months  from  the  chisel. 
1  noticed  something  like  crystals  of  common 
salt  at  a  place  where  the  stone  seemed  in  rapid 
decay.    I  tasted  the  crystals  alluded  to,  and 
they  appeared  to  me  the  taste  of  common 
salt;  thinking  upon  this,  1  thought  it  no 
longer  any  wonder  tbat  Portland  stone  should 
be  so  soon  in  a  perishable  state ;  on  this  ac- 
count I  suggested  doing  it  with  wax.    It  was 
also  my  intention  to  have  suggested  the  pro- 
priety of  doing  the  top  of  the  gate  with  the 
wax,  except  where  it  was  covered  with  metal, 
which  1  imagined  might  prevent  the  moisture 
from  getting  into  the  stone,  and  thus  have  a 
tendency  to  secure  the  durability  of  the 
building ;  but  the  fear  that  such  an  advice  • 
uii^ht  have  been  reckoned  fishing  for  a  job,  I 
had  not  hardihood  to  propose  it.    1 1  will  soon 
be  seven  years  since  the  facade  of  Hyde  Park 
and  the  Athenaeum  friezes  have  been  finished  ; 
it  would  be  curious  to  inspect  them  to  find 
which  has  best  succeeded,  or  if  either  in  pre* 
serving  the  stone.— (A'ee  No.  638,  p.  94.) 

George  Rennie,  Esq,,  examined  : 

I  have  resided  a  long  time  abroad ;  nearly 
eight  years  in  Italy  and  different  parts  of  the 
Continent.    The  result  of  my  observation  in 
the  different  descriptions  of  manufacture  in 
demand  in  Italy  is,  that  the  cheaper  and 
plainer  description  of  manufactures  are  most 
of  them  English,  such  as  plain  calicoes,  the 
commoner  description  of  printed  cottons,  cut- 
lery, and  earthenware  j  but  I  have  found  the 
shawls,  figured  silks*  printed  muslins,  porce- 
lain, and,  in  fact*  every  description  of  fancy 
{foods, either  French  or  German;  though  the 
conviction  on  the  minds  of  the  Italians  is  of 
superior  durability  and  solidity  in  the  mate- 
rial of  the  English  article;  I  may  say  I  have 
no  doubt  that  if  the  English  manufactures 
were  equal  in  design  to  the  French,  they 
would  be  preferred.    English  manufactures 
have  improved  since  the  French  were  more 
freely  introduced.   I  should  say  by  imitation 
rather  than  by  any  invention.   The  reason 
why  the  French  excel  us  in  that  description 
of  goods  where  a  knowledge  of  art  and  design 
is  necessary  is,  from  the  facilities  afforded  in 
France  for  educating  artists  to  design  for 
manufactures;  I  am  not  aware  that  such 
means  of  instruction  exist  in  this  country  for 
artists  who  apply  themselves  to  manufactures 
as  in  France.   I  consider  some  branches  of 
the  ai  ts  necessarily  require  instruction,  par- 
ticularly anatomy  and  perspective.    1  con- 


sider it  also  highly  desirable  that  every  other 
branch  of  art  should  be  taught,  particularly 
botanical  drawing    Though  as  to  schools,  I 
think  it  requires  great  consideration  hew  far 
the  Government  ought  to   assist,  because 
though  at  present  it  appears  from  the  state  of 
the  knowledge  of  design  generally  throughout 
England,  that  there  is  an  absolute  necessity 
for  some  encouragement ;  at  the  same  time 
great  caution  is  required  that  too  much 
should  not  be  done.    The  effect  of  what  I  al- 
lude to  would  be  to  establish  a  sort  of  central 
or  general  mannerism  by  too  much  legislative 
interference.    I  would  limit  instruction  to 
that  which  may  be  said  to  be  positive,  exact, 
and  true  in  art,  without  allowing  it  to  over- 
step those  bounds.    I  think  it  very  desirable 
that  some  central  establishment  should  be 
formed,  by  which  I  may  say  a  central  inn 
pulse  might  be  given,  without  the  branches 
being  too  much  affected  by  that  central  in- 
fluence, so  as  to  reduce  the  whole  to  the  same 
manner.    I  should  say  it  would  be  Very  desi- 
rable that  there  should  be  a  central  museum 
in  London,  and  in  the  provincial  towns  tbat 
there  should  be  branch  museums,  where  every 
species  of  casts  and  models,  or  means  by 
which -design  might  be  promoted,  should  be 
transmitted  from  London  to  the  provinces, 
and  vice  versd.    Unless  there  were  a  central 
system,  probably  one  museum  might  become 
possessed  of  something  it  was  desirable  every 
museum  should  have;   but  without  some 
general  organization  thiscould  not  beeffected. 
What  I  allude  to  is  casts  from  statues,  origi- 
nal ornaments,  etc.  that  could  be  cast,  in 
plaster,  and  transmitted  from  the  central 
museum  to  all  the  provincial  museums.  The 
people  have  better  means  of  instruction  by 
open  galleries  abroad  than  in  England;  in 
fact,  in  London  there  is  not  a  collection  of 
casts  accessible  to  an  artist  at  all ;  though  in 
the  British  Museum  there  are  a  number  of 
very  fine  marbles,  there  is  no  collection  of 
casts  from  the  finest  statues  throughout  Eu- 
rope to  which  an  artist  can  have  access.  The 
Royal  Academy  have  a  few,  but  the  room  is 
so  small  and  badly  lighted,  that  except  to 
their  own  students,  it  is  generally  inaccessi- 
ble; there  is  no  collection  of  casts  from  which 
an  artist  could  improve  himself,  and  which  it 
is  desirable  and  necessary  to  have.    I  have 
felt  in  my  own  profession  very  much  the  want 
of  such  means,  whereas  on  the  Continent  such 
collections  exist  in  every  town  of  any  consc- 
uence.    I  have  not  observed  the  Mechanics' 
nstitutions ;  but  I  am  justified  in  saying 
thus  far,  that  there  is  no  Institution  in  Eng»° 
land  to  any  extent  for  the  application  of  the 
arts  to  manufactures;  in  Edinburgh  a  So- 
ciety has  existed  for  many  years.  Castings 
of  works  of  art  in  iron  might  be  made  more 
extensive  and  useful  than  it  is;  statues  or 
works  of  any  kind  in  cast-iron  might  be  ad- 
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vantagcously  employed  for  adorning  public 
walks  and  public  buildings.    I  thiuk  an  ex- 
hibition or  oolleotlon  of  the  b*st  specimens  of 
manufacture  from  every  part  of  the  world 
would  be  highly  desirable  in  this  country. 
The  mode  of  registration  by  which  protection 
could  be  most  practicable  to  the  copyright  of 
designs,  I  conceive  might  be  had  this  way  :— 
if  there  were  a  central  board  in  London, 
where  a  manufacturer,  on  producing  a  design,* 
could  deposit  a  copy  and  register  it,  that 
there  should  be  branch  boards  at  Manchester,' 
Birmingham,  and  all  the  principal  manufac- 
turing towns;  and  when  the  invention  was 
pirated,  the  manufacturer  should  apply  to  the 
central  or  provincial*  board,  who  should  sum- 
mon the  patties  pirating  the  invention  before 
them;  and  it  would  be  desirable  that  the 
board  should  have  a  magisterial  power  to  re- 
ceive evidence  on  it,  and  eonvict  summarily. 
I  think  the  tardiness  and  expense  of  the  law  is 
one  of  the  great  causes  of  the  want  of  protecV 
tion  at  present.    It  would  not  be  necessary 
for  an  inventor  in  London  to  deposit  his  pat-' 
terns  in  every  provincial  town  ;  for  if  a  case 
arose  in  which  an  invention  originating  in 
London  was  pirated  in  Manchester,  on  the* 
information  of  that  being-given,  they  might 
send  the  original  pattern,  or  copy  of  it,  to 
Manchester,  and  the  offender  might  be  con- 
victed there;  or  rice  vend,  if  the  Manchester 
invention  is  pirated  in  London,  by  'laving  a 
central  board,  the  pirate  of  jthe  'invention 
could  be  convicted  here.  The  invento;- might* 
deposit  one  specimen  of  his  work  in  tin?  local 
registry  or  with  She,  local  tribunal,  and  the 
other  with  the  central ;  supposing  the  inven- 
tion at  Manchester  or  Birmingham,'  it  would 
be  rather  expensive  and  unnecessary  to  de- 
posit copies  at  every  board.    In  fact,  in  some 
cases  of  models,  it  would  be  so  expensive  as  to 

freclude  it,  nor  do  I  conceive  it  necessary, 
conceive  that  London  being  the  grelt  mart 
»f  every  production,  an  inventor  in  the  coun- 
try should  register  at  the  central  as  well  as  at 
his  provincial  board,  to  give  him  more  effi- 
cient protection,  and  I  think  it  highly  desira- 
ble that  the  board  should  hare  magisterial 
power  to  eonvict  summarily;  and  the  local 
board  should  have  the  same  power. .  I  think 
the  standard  of  public  taste  would  thus  very 
soon  be  raised,  by  opening  a  museum  in  every 
town.  It  is  allowed  that  the  public  taste  has 
improved  greatly  as  regards  manufactures, 
since  the  French  patterns  have  !>een  intro- 
duced. We  may  expect  in  the  same  way  if 
museums  were  opened  generally,  the  public 
taste  would  be  improved,  and  it  would  give 
the  artists  the  opportunity  of  instructing 
themselves;  an  exhibition  will  always  stimu- 
late invention.  When  I  alluded  to  non-inter- 
ference of  Government,  I  think  the  danger  of 
establishing  schools  is  not  that  there  is  dan- 
ger of  giving  assistance,  but  it  is  in  establish- 
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ing  every  school  en  exactly  the  same  system, 
so  as  to  destroy  the  individual  character  of 
the  separate  school,  although  I  think  it  quite 
necessary  there  should  be  a  central  system  to 
give  encouragement  without  absolute  control. 

James  Crabb,  examined : 

I  am  chiefly  engaged  in  the  designing  and 
tho  •  execution  of  fancy  works,  particularly 
with  regard  to  the  arrangement  and  de- 
coration of  rooms.   The  French  papers  are 
superior  in  design,   both  in  the  original 
idea  and  in  the  detail  of  the  drawing ;  they 
appear  to  understand  their  subject  very  much 
better  than  we  do  in  England.    In  England 
we  have  no  schools  to  obtain  such  instruction  ; 
the  foliage  of  this  [producing  a  French  paper, 
landscape  and  figures]  is  very  beautiful;  the 
superior  style  in  which  the  whole  is  executed, 
shows  that  the  designer  must  have  carefully 
studied  the  aerial  perspective  of  the  colouring, 
as  well  as  the  general  form  and  design ;  the 
spirit  and  truth  of  the  animals  surpass  any 
thing  we  should  accomplish  for  a  similar  pur- 
pose in  England.    I  do  not  find  the  journey- 
men are  sufficiently  instructed  to  produce 
works  such  as  the  journeymen  of  France  pro- 
duce.   In  the  instance  of  the  French  paper 
produced,  the  printing  of  it  requires  a  certain 
degree  of  taste  and  knowledge  in  the  actual 
application  of  the  colours :  and  if  we  had  the 
same  blocks,  1  do  not  expect  there  would  at 
present  be  found  in  the  English  journeymen 
sufficient  intelligence  to  print  or  produce 
the  whole  design  equal  to  the  FrenctTspecimen. 
I  apprehend  that  the  workmen  in  France 
must  have  a  certain  degree  of  instruction 
given  them  with  respect  to  the  mixing  and 
most  judicious  mode  of  applying  their  tints. 
In  the  designs  for  a  French  landscape  paper, 
the  aerial  perspective  is  usually  beautifully 
attended  to  in  the  printing,  as  well  ascorrect- 
ness  in  the  botanical  features;  and  unless 
the  journeyman  had  the  subject  familiar  in 
his  mind,  be  could  not  execute  the  work  with 
the  freedom  with  which  it  is  evidently  done ; 
for  instance,  I  expect  that  this  colour,  which 
here  represents  a  cloud  of  dust,  is  put  on  in  a 
nody  with  a  brush,  and  then  softened  and 
made  to  assume  its  present  form  with  a 
sponge;  this  is  the  journeyman's  own  act, 
and  he  must  have  been  instructed  how  to 
convey  the  idea,  or  he  could  not  do  it,  es- 
pecially in  the  distant  foliage,  where  the 
same  [plan  is  pursued  with  beautiful  effect 
This  is  printed  by  the  common  process  of 
printing,  by  wooden  blocks.   Our  block- 
cutters  are  not  inferior  to  those  in  France ; 
but  I  may  say,  that,  if  we  had  the  very  same 
blocks  with  which  this  set  of  paper  is  printed 
in  France,  we  in  England  should  not  get  so 
good  and  well-executed  a  paper,  because  in 
the  paper  printing  also  a  certain  portion  of 
time  is  occupied  by  elementary  education  in 
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France,  which  our  workpeople  do  not  receive. 
There  is  no  superior  or  foreman  in  a  manu- 
factory who  could  possibly  attend  to  all  these 
little  things,  which  nevertheless  give  the 
work  the  superiority  it  possesses ;  they  must 
be  done  by  the  intelligent  journeyman,  as- 
sisted by  the  artist's  general  superintendence. 
In  England,  the  landscape  painter  must  be 
employed  to  supply  such  a  design  as  this,  and 
his  time  would  be  too  costly  to  be  employed 
in  superintending  the  execution  of  it;  we 
want  a  lower  rank  of  ability,  one  that  the 
manufacturer  can  afford  to  employ  through- 
out his  work.  As  regards  English  papers 
for  ordinary  rooms,  there  is  a  great  variety 
of  beautiful  patterns  published.  English 
taste  for  superior  designs  in  paper  has  much 
advanced  lately.  There  are  finer  patterns 
produced  than   formerly,  especially  flock 

Sere;  but  we  have  yet  as  many  inferior 
gns  as  good  ones.  1  think  the  taste  which 
has  prevailed  for  some  time,  of  colouring  the 
walls  of  principal  rooms  a  plain  colour*  is 
declining;  the  style  of  -  Louis  XIV.,  and 
others  of  a  rich  character,  are  being  adopted. 
In  the  carving  of  the  designs  for  picture- 
frames  and  glasses,  the  same  deficiency  is 
found,  among  the  English  workmen  that  I 
have  spoken  of  among  the  workmen  con- 
nected  with  paper..  We  find  the  greatest 
inaccuracy  in  the  carving  of  fruit  or  flowers  ;, 
we  find  them  very  bad  indeed  occasionally. 
I  attained  my  own  skill  in  designs  princi-, 
pally  by  my  own  exertions ;  I  have  never, 
had  any  sort  of  information  given  me ;  my 
father  is  a  designer,  and,  of  course,  I  have 
always  been  accustomed  to  see  it,  but  I  have 
never  had  any  sort  of  introduction  to  works 
of  art.  I  have  derived  no  benefits  from  any 
public  instruction  given  in  this  country. 
The  only  galleries  are  the  British  Museun\ 
and  the  National  Gallery;  I  have  found 
great  assistance,  in  respect  of  colour,  from 
the  paintings  in  the  National  Gallery.  .  1 
consider  that  the  more  extensive  our  acquaint- 
ance is  with  works  of  superior^art,  tb*  more 
original  and  correct  our  conceptions  would 
1*.  The  ordinary  education  of  a  person 
intended  for  our  profession  would  be  appren- 
ticeship to  one  who  carries  on  the  business 
of  a  designer,  or  decorative  painter  (a  sepa- 
rate business).  A  youth  is  apprenticed,  and 
immediately  is  put  on  such  work  as  it  is 
found  he  can  do  inferior  portions  of,  the 

Sterns  of  his  master ;  and  he  continues 
ng  what  he  is  able  progressively ;  if  he 
has  ability  or  inclination  to  pursue  the  study 
of  drawing  in  any  way  during  his  leisure 
hours  he  does  it,  but  seldom  leceives  en- 
couragement and  assistance  to  do  so  at  any 
other  time.  The  same  course  is  pursued 
through  the  whole  apprenticeship.  There  is 
no  knowledge  of  the  antique  given;  any 


classical  allusion  that  he  makes  in  his  de- 
signs is  quite  chance.  Supposing  a  series  of 
decorations  were  wanted  upon  a  particular 
subject,  for  instance,  the  history  of  Cupid 
and  Psyche,  if  I  were  not  possessed  of  more 
than  an  ordinary  degree  of  information  in 
my  profession  I  could  not  do  it.  I  should 
inquire  of  English  artists  by  profession  their 
charge  for  designing  such  a  subject,  and  of 
the  printer  the  cost ;  but  I  apprehend  that 
the  cheaper  way  would  be  to  go  to  France, 
where,  without  difficulty,  I  could  obtain  both 
the  design  and  the  paper  made  to  my  order  \ 
[77m?  witness  exhibited  a  drawing  of  his  own 
to  the  Committee.']  The  drawing  is  taken 
from  the  Elgin  Marbles ;  I  drew  that  and 
others  from  an  engraved  outline,  and  cor- 
rected it  by  occasionally  visiting  the  Mu- 
seum, and  on  my  return,  corrected  my  draw- 
ings. There  is  no  engraved  outline  of  this 
size ;  it  is  twenty  inches  high.  I  enlarged 
from  one  about  four  inches  by  six.  The  de- 
mand for  patterns  or  specimens  of  the  antique 
taken  from  Pompeii,  or  from  the  classical 
models,  would  increase  if  there  were  oppor- 
tunities for  satisfying  it ;  but  the  expense  is, 
at  present,  too  considerable  for  general  pa- 
tronage. One  means  of  increasing  it  might 
be  the  diffusion  of  elementary  education  in 
arts  and  designs,  so  that  you  might  employ 
men  at  a  cheaper  rate,  capable  of  executing 
works  of  this  description.  For  instance,  in 
that  pattern  {alluding  to  the  drawing  of  the 
Elgin  Marbles],  having  had  no  instruction  as 
to  the  general  proportions  of  the  horse  and 
the  figures,  the  difficulty,  supposing  1  had  a 
quantity  to  execute,  would  be  very  consider- 
able, because  I  must  make  drawings  of  the 
whole  to  a  scale  first ;  now,  if  I  were  more 
conversant  with  the  proportions,  1  could 
execute  it  without,  and,  in  that  case,  I  could 
make  quite  as  much  money,  and  the  work 
would  be  done  cheaper,  by  being  done  with 
facility.  I  propose  to  apply  paper  of  this 
pattern  below  the  frieze  in  a  dining* room,  or 
on  staircases,  in  sunk  panels,  so  as  to  pro- 
duce the  effect  of  abas  relief;  and  if  paper 
of  such  a  pattern  be  executed  cheaply,  that 
is,  if  our  journeymen  workmen  could  assist 
in  executing  such  patterns,  there  would  be  a 
great  demand  for  them,  and  they  certainly 
would  be  then  extensively  employed,  either 
painted  or  printed ;  we  should  have  an  op- 
portunity of  employing  them  now,  but  for 
the  expense  of  executing.  The  pattern- 
drawers  for  calico  printing  furnish  us  with 
many  patterns.  We  borrow  from  each  other.. 
We  copy  their  ideas,  although  the  actual  de- 
sign may  not  be  copied.  Schools  or  insti- 
tutions liberally  established  for  the  purpose 
of  instructing  persons  like  myself,  in  the 
correct  principles  of  design,  and  in  extending 
their  knowledge  of  the  arts,  would  be  very 
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[Two 

re  exhibited.}  Of  these  specimens,  one  is 
French  and  the  other  English.  I  apprehend 
the  mode  of  printing  the  English  one  has 
been  copied  from  the  French  one,  from  the 
mode  in  which  the  French  one  is  done.  I 
apprehend  these  specimens  of  French  paper 

assisting 


imported  for  the  purpose  of 
the  printing  of  English  paper,  not  for  this 
pattern  alone,  but  various  others  which  have 
been  introduced  by  the  same  bouse  in  the 
same  style  as  this  French  one.  The  best 
qualities  of  the  French  paper  are  the  supe- 
riority of  the  drawing,  the  elegance  of  the 
lines,  and  the  variety  which  is  given  to  the 
colour,  and  it  is  more  true  to  nature;  in  fact, 
there  is  a  better  knowledge  of  botany  in  it 
than  in  the  English  one:  there  is  in  the 
English  one  no  knowledge  of  botany  shown ; 
in  the  French  there  is  decidedly.  [Some  more 
specimens  tcere  exhibited  to  the  Committee.] 
These  are  all  French  flower  borders,  which 
are  very  well  executed ;  they  are  most  beau- 
tifully drawn.  [Exhibiting  another.]  Inthi* 
English  pattern,  the  leaves  are  not  those  of 
.the  flower,  which  is  an  inaccuracy  that  we 
never  find  in  the  French  ;  they  use  the  leaves 
of  each  respective  plant  with  tire  finest  pos- 
sible effect.  The  effect,  contrast,  and  com- 
bination of  the  colours,  as  well  as  formy*are 
superior  in  the  French  ;  this  facility  of  adapt- 
ing the  forms  and  colours  most  gratifying,  to 
the  eye,  must  be  the  result  of  early  and  con- 
tinued acquaintance  with  flowers  and  plants. 
I  am  not  aware  of  any  information  that  can 
be  given  with  respect  to  the-  harmonious  ar- 
rangement of  colours;  for  instance,  here  is 
a  drawing,  and  there  are  others  amongst 
those  in  which  the  colouringiis  entirely  my 
own  idea,  but  it  is  done  without  rule.  In 
France  they  would  do  it  on  a  fixed  principle. 
I  am  not  aware  of  that  rule,  except  just  in 
a  superficial  way.  The  French  colours  are 
also  themselves  more  brilliant  than  any 
printed  English  ones  I  have  yet  seen.  There 
is  no  want  of  talent  among  those  who,  like 
myself,  pursue  this  branch  of  trade.  It  only 
wants  free  scope  given  to  it,  and  proper  in- 
struction. Men  want  opportunities  in  early 
life  to  make  themselves  generally  acquainted 
with  the  various  proportions  of  the  human 
form,  animals,  architecture,  and,  especially, 
botany,  and  the  principle  of  combining  co- 
lours to  form  pleasing  effects,  and  a  know- 
ledge of  the  principle  of  colouring  ;  we  have 
no  certain  principle  to  go  upon ;  all  these  ad- 
vantages may  be  obtained  in  England  at 
present,  but  at  a  great  cost;  they  are  not 
attainable  by  those  whom  it  is  necessary 
should  have  them.  There  are  works  of  art, 
engravings,  and  works  of  great  merit,  which 
will  never  come  under  our  observation,  al- 
though we  know  they  are  in  existence,  and 


would  be  of  invaluable  assistance;  they  are 
in  the  libraries  of  architects  and  men  of  su- 
perior fortune  and  talent,  and  we  have  no 
access  to  them,  which,  if  we  did  have  by 
means  of  a  public  institution,  the  general 
taste  would  be  wonderfully  improved  and  ex- 
tended ;  it  furnishes  able  men  to  direct  the 
student,  and  is  a  repository  for  fine  examples 
of  art.    An  intelligent  manufacturer,  I  ap- 
prehend, at  the  head  of  a  business  of  this 
kind,  would  give  to  bis  foreman  and  prin» 
cipal  workman,  opportunities  of  obtaining 
that  extended  knowledge  which  might  be  ob- 
tained in  England  through  a  public  institu- 
tion; he  would  make  a  point  of  doing  so  for 
his  own  advantage.    Now  a  botanical  garden 
would  be  of  the  highest  value ;  for  there  is 
scarcely  any  thing  where,  in  some  form, 
botany  is  Hot  introduced,  and  the  more  ex- 
tensively you  are  acquainted  with  it  the 
better;  you  get  more  beautiful  lines,  more 
original  effects  and  finer  forms  than  you  do 
by  any  other  means  ;  and  the  same  with 
foreign  birds ;  occasionally  you  have  fine 
birds  and  colouring  to  introduce,  and  where 
you  have  an  opportunity  of  studying  them 
at  your  leisure  from  nature  you  can,  when 
required,  introduce  them  and  other  objects 
with  facility.    We  find  no  colouring  equal 
to  that  of  nature  ;  the  illuminated  missals 
are  al>o  applicable  to  our  business.  Now, 
, with  regard  to  the  British   Museum,  sup- 
,  posing  I  could  have  access  iu  the  summer 
from  six  to  eight,  in  order  to  design  from  any 
of  tliebtatucs  of  marble  or  friezes  there,  that 
would  be  a  great  advantage.    I  have  turned 
my  attention  to  the  embossing  or  ornament- 
in?  of  leather  in  lieu  of  paper  for  rooms  ,  but 
without  success  ;  it  is  not  followed  or  under- 
stood in  this  qpuntry  at  present  to  the  extent 
that  it  was,.rTrjt  for  rooms;  it  is  merely  for 
tbe  backs  of  'superior  books,  and  various 
things  of  that  kind,  but  to  no  extent.  It 
.  used  to  be  made  principally  in  Holland.  The 
taste  for  superior  decoration  is  increasing; 
in  noble  rooms  it  is  the  style  and  whole  effect 
that  marks  our  tAste,  not  merely  the  paper. 
The  consumption  of  paper-hangings  was  al- 
ways very  large,' but  I  think  the  taste  wants 
more  general  improvement  with  regard  to  tbe 
adaptation  of  the  patterns,  tbe  arrangement 
of  the  paper,  and  its  embellishments,  a  par- 
ticular always  attended  to  by  the  French, 
than  in  the  execution  of  our  ordinary  bed 
and  sitting  room  papers.   There  is  not  suffi* 
cient  knowledge  among  the  master  paper- 
hangers  as  well  as  the  inferior  workmen,  the 
persons  who  direct  the  work;  there  is  not 
that  taste  there  should  and  might  be,  by  wore 
widely  diffusing  a  knowledge  of  tbe  beautiful 
effects  to  be  produced  by  combination  of 
colour.    A  gallery  for  exhibiting  works  of 
original  design  would  be  an  advantage. 
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James  Skene,  Eiq.,  Secretary  to  the  Board  of 
Trustees  for  the  Encouragement  of  Manu- 
factures in  Scotland;  also  Secretary  to  the 
Royal  Institution  for  the  Encouragement  of 
the  Fine  Arts  in  Scotland,  examined : 
My  opportunities  of  acquiring  informa- 
tion with  regard  to  the  advantage  which 
manufacturers    may  derive  from  an  in- 
creased  knowledge  of  the  arts  of  design, 
have  been  during  the  greater  period  of 
my  life  j  I  was  educated  abroad,  and  stay- 
ed   in  one  of  the   foreign  academies  of 
design  for  three  years,  when  a  young  man, 
and  since  that  period  I  have  been  about  ten 
years  in  different  countries,  and  being  fond 
of  art  myself,  I  have  paid  considerable  atten- 
tion to  that  subject.    The  Board  ef  Trustees 
was  instituted  at  the  time  of  the  Union  of 
England  and  Scotland;  in  consequence  of 
some  alteration  that  took  place  in  the  cus- 
toms and  duties  connected  with  the  two.  coun? 
tries,  a  sum  of  money  became  due  by  England 
to  Scotland,  payable  to  different  establish- 
ments and  different  individuals.    The  sur- 
plus of  that  sum  was  appointed  by  Govern- 
ment by  the  15th  article  of  the  Treaty  of 
Union  to  be  employed  in  all  time  coming  for 
the  encouragement  of  manufactures  in  Scot- 
land.   That  was  the  first  establishment  of 
the  Board  of  Trustees  in  the  year  1807;  at 
that  time  an  annuity  of  2,000/.  was  appointed 
to  be  paid  for  seven  years  to  the  board.  That 
was  the  first  grant.    The  board,  nevertheless, 
was  not  established  till  the  year  1727;  there 
fame  to   be   accordingly  arrears  of  that 
2,00(M.  for  seven  years,  which  made  14,000/., 
which  was  then  paid  to  the  board,  as  also  a 
sum  of  6,000/.  of  farther  arrears  afu  r  the 
annuity  bud  been  made  permanent,  and  laid 
the  foundation  of  their  funaW  property. 
The  grant  of  the  2,000/.  wits  then  rendered 
perpetual,  and  they  have  ever  si  nee  received 
that  sum.    Various  alterations  have  taken 
place  in  their  proceedings,  and  their  funds 
have  been  considerably  augmented ;  some  of 
their  funds  bejng  in  the  public  securities 
during  the  war,  and  exceedingly  well  ma- 
naged, considerable  savings  were  obtained 
by  that  means;  so  that  uo*  'their  funds  con- 
sist, in  the  first  place,  of  the  annuity  of 
2,000/.  payable  by  Government ;  they  have 
the  sum  of  30,000/.  at  present  in  the  bands 
of  the  Water  Company  of  Edinburgh,  for 
which  they  receive  the  interest;  they  have 
J 5,000/.  in   the  hands  of  Mr.   Innis,  of 
Lochai  h,  also  yielding  iuterest;  they  have 
a  sum  of  1,000/.  in  the  hands  of  the  town  of 
Edinburgh,  which  at  present  yields  no  in- 
terest, as  the  town  i«  bankrupt.    They  built 
the  Royal  Institution,  a  large  building  in 
Edinburgh,  for  the  purpose  of  accommodat- 
ing different  learned  bodies  there;  the  Royal 
Society,  the  Royal  Institution  for  the  En- 
couragement of  Arts,  and  the  Institution  for 


Antiquities  (the  Antiquarian  Society  as  they 
call  it),  and  also  for  the  accommodation  of 
the  Board  itself;  they  receive  rents  from 
those  other  societies  which  amount  to  the 
annual  rent  of  740/. :  that  constitutes  the 
fund.  The  principal  means  which  the  board 
have  followed  for  extending  the  knowledge  of 
the  arts  among  the  people  of  Scotland,  has 
now  been  in  operation  for  about  seventy 
years  ;  about  seventy  years  ago  they  esta- 
blished a  school  for  drawing,  being  aware  of 
the  advantage  which  foreigners  possessed  over 
this  country  as  teachers  of  design  at  that 
period,  they  got  a  person  of  the  name  De 
La  Croix,  a  Frenchman  of  considerable  skill, 
who  set  that  institution  a  going  ;  it  was  for 
the  accommodation  of  forty  pupils  taught  by 
one  master,  and  the  pupils  are  admitted 
gratis.  They  offer  specimens  of  their  capacity, 
and  certificates  as  to  character  to  the  Board 
of  Trustees,  and  they  judge  of  those  who  are 
to  be  admitted,  giving  the  preference  to  those 
who  seem  the  most  deserving  of  it.  It  is  an 
establishment  which  very  soon  rose  into  great 
repute  in  the  country,  and  has  continued  ex- 
ceedingly successful  ever  since.  The  number 
of  pupils  has  remained  stationary,  with  only 
one  master.  It  has  been  managed  since  the 
period  of  its  first  establishment  by  a  series  of 
very  eminent  teachers.  The  person  who  now 
holds  it,  Mr.  William  Allen,  is  the  first 
artist  in  Scotland.  The  Board  contemplates 
extending  it,  and  they  are  at  present  taking 
measures  for  that  purpose.  Hitherto  it  re- 
mains on  the  same  footing,  only  forty  pupils, 
but  so' great  is  the  demand  of  the  public  for 
the  extension  of  it,  and  so  high  does  it  stand 
in  their  estimation,  that  although  there  are 
about  four  or  five  elections  of  pupils  in  the 
course  of  the  year,  there  generally  are  at 
least  ten  candidates  for  every  single  vacancy 
that  occurs,  and  it  comes  to  be  a  matter  of 
very  disagreeable  administration  to  the  Board 
to  reject  so  many  young  men  from  having 
instruction  in  the  art  of  design,  when  they 
seem  desirous  to  obtain  it.  The  pupils  are 
principally  .engravers  and  statuaries,  also 
artists,  coach-painters,  house-painters,  and 
manufacturers;  persons  of  that  kind.  Mr. 
Wilkie  was  educated  there,  Mr.  Bar  net,  Mr. 
Wilson,  Mr.  Allen  himself.  I  believe  there 
is  not  an  eminent  name  in  the  history  of  art 
connected  with  Scotland  where  the  individual 
has  not  been  educated  at  that  academy.  It 
has  produced  the  most  eminent  men,  either 
as  artists,  engravers,  or  as  connected  with 
any  of  the  corresponding  professions ;  in  fact, 
it  has  done  a  world  of  good  to  the  country. 
The  candidates  produce  specimens  of  their 
talents  for  drawing;  they  produce  certificates 
of  their  good  character;  the  Board  is  very 
particular  upon  that  subject :  also  if  they 
are  apprentices  they  produce  certificates  from 
their  masters  that  they  will  give  them  the 
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mtans  of  attending,  and  tben  all  these  are 
examined  by  the  Board  of  Trustees ;  and 
that  young  man  whose  name  perhaps  they 
are  ignorant  of,  but  that  young  man  whose 
qualifications  seem  best,  is  the  person  elected. 
The  only  preference  they  seem  disposed  to 
give  is  to  the  younger  classes  of  them  in  prefer- 
ence to  older  ones.  The  Board  of  Trustees 
also  established  a  branch  school  for  the  ex- 
press purpose  of  teaching  the  pattern  draw- 
ing for  table-cloths,  diaper,  and  matters  of 
that  description,  at  the  town  of  Dumferm- 
line ;  it  was  upon  a  particular  system,  and 
the  Board  engaged  to  give  50/.  a  year  to  a 
master,  provided  the  manufacturers  of  Dum- 
fermline  would  contribute  an  equal  sum. 
They  did  so,  and  that  school  was  in  operation 
for  a  good  many  years ;  I  do  not  exactly  re- 
collect the  number  of  years,  but  for  a  good 
many  years,  and  was  exceedingly  beneficial, 
and,  in  fact,  was  one  of  the  great  causes,  in 
conjunction  with  the  encouragement  of  pre- 
miums for  the  best  articles  of  manufacture 
given  annually  by  the  Board,  of  raising  the 
establishment  of  linen  manufactures  in  the 
town  of  Dumfermline.  Last  year  the  manu- 
facturers declined  contributing  any  further 
to  it,  because  it  had  been  reduced  to  a  few 
only,  who  contributed  their  proportion,  and 
these  few,  two  or  three  of  the  manufacturers, 
said  the  burthen  was  too  hard  upon  them, 
and  they  could  not  contribute  any  longer, 
wishing  the  Board  to  advance  the  whole  sum 
of  100/.  That  was  incompatible  with  the 
idea  the  Board  had  of  ensuring  the  establish- 
■aent  which  they  fostered,  being  one  bene- 
ficial to  the  manufacturers  themselves,  that 
they  themselves  should  give  the  whole  sum, 
and  therefore  they  declined  giving  it,  and 
that  school  has  accordingly  fallen.  They 
found  it  advantageous,  but  the  whole  body 
of  them  were  disinclined  to  contribute  to  it. 
There  were  two  or  three  who  continued  to 
contribute  to  the  last,  but  they  found  50/.  a 
year  was  more  than  they  were  disposed  to 
give.  The  master  could  not  undertake  it 
under  100/.,  and  the  Board  was  not  inclined 
to  give  above  50/.,  which  they  originally 
proposed.  The  designs  of  French  shawls  are 
almost  confined  to  the  Indian  patterns ;  but  I 
believe  it  is  the  general  opinion,  that  the 
French  have  exceeded  even  in  that  respect 
the  English  in  their  patterns,  because  they 
have  turned  their  attention  to  it  in  a  mere 
eflieicnt  manner.  There  is  a  school  at  this 
moment  in  Paris,  where  about  seventy  pupils 
are  instructed  expressly  in  that  particular 
branch  of  shawl  patterns,  taught  by  a  per- 
son who  has  written  a  pamphlet  on  the  sub- 
ject; and  I  believe  the  price  of  their  shawls 
is  under  that  of  this  country.  I  am  not 
aware  whether  the  Mechanics'  Institution 
there  give  any  instructions  of  the  kind ;  but 
the  Board  of  Trustees  being,  aware  of  the 


deficiency  in  that  respect,  has  now  sent  an 
exceeding  clever  artist  to  Paris,  for  the  pur- 
pose of  gaining  information  upon  that  sub- 
ject, whom  they  mean  to  introduce  to  the 
Academy  at  Edinburgh,  and  to  establish  a 
class  for  that  especial  purpose,  not  for  teach- 
ing shawl  patterns  alone,  but  patterns  in 
general  connected  with  manufactures.  It 
appears  to  me  that  the  best  footing  to  esta- 
blish these  would  be  to  have  a  system  of 
instruction ;  a  centricel  establishment  upon 
a  regular  system,  which  should  not  be  de- 
viated from  in  any  respect ;  I  have  not  any 
doubt  that  in  a  veiy  short  time  a  number  of 
students  would  be  raised  in  that  centrical 
establishment,  who  might  then  be  sent  to  the 
different  parts  of  the  country  where  they 
might  be  required,  and  establish  branches 
in  communication  with  the  centrical  es- 
tablishment, and  under  the  same  regula- 
tions and  the  same  superintendence.  That 
at  the  same  time  would  serve  not  only  as  a 
school  for  instruction,  but  also  a  kind  of 
haut  ton  for  the  most  recent  improvements  in 
all  the  different  combinations  of  art  con- 
nected with  manufacture.  I  should  be  die- 
posed  to  extend  it  pretty  far  in  that  respect, 
particularly  to  make  it  an  establishment  of 
different  classes,.  One  of  the  great  defects 
in  the  mode  of  instruction  in  this  country  is, 
that  the  first  branch  of  art,  namely  the 
fundamental  one,  is  that  which  in  this 
.  country  is  neglected  ;  that  is,  what  is  called 
drawing  from  the  round ;  it  is,  in  fact,  the 
rudiments  of  design,  the  most  indispensable, 
although  the  most  neglected;  except  the 
Royal  Academy  and  that  aeademy  of  the 
Board  of  Trustees,  I  am  not  aware  any  ether 
teacher  of  drawing  does  really  adhere  to  that 
system,  which  I  know  in  French  academies  to 
be  the  only  system  that  it  taught,  because 
they  conceive ;  and  it  has  been  the  opinio*,  I 
believe,  of  artist*  for  many  generations,  as 
well  as  the  eld  masters,  that  this  is  the  only 
species  of  study  which  is  requisite  to  form  an 
artist.  If  he  haa  once  acquired  a  knowledge  - 
of  drawing  from  the  round,  or  drawing  from 
objects  of  beautiful  outline,  and  containing 
means  of  light  and  shade,  that  he  is  enabled 
then  to  turn  his  talent  to  any  of  the  branches 
that  he  may  require  without  any  further  in- 
struction. In  this  country  we  seem  to  take  a 
secondary  part  of  it  j  to  take  instruction  in 
a  more  advanced  part,  and  neglect  the  rudi- 
mental  part.  In  correctness  of  drawing  the 
human  figure,  and  in  the  knowledge  of  pro- 
portions, we  are  very  deficient ;  and  on  that 
account  I  would  make  it  a  rule  of  that 
establishment,  that  the  first  class  should  be 
that  one  in  which  instruction  is  given  in 
chalk  drawing  on  a  large  seale  from  the 
round,  having  a  series  of  second  classes  where 
the  different  branches  connected  with  the 
useful  wts  were  taught,  which  coven  very 
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many;  architecture  and  all  other  branches 
connected  with  the  useful  arts,  ornamenting, 
decorative,  house-painters,  and  so  on.  I 
would  not  only  make  the  fundamental  prtn< 
ciple  (correctness  of  design)  the  object,  but 
also  what  may  be  termed  the  perspective  in 
botany,  and  those  things  which  are  connected 
with  certain  sciences  which  may  be  called 
positive  parts  of  art.  It  appears  to  me,  a 
very  little  instruction,  perhaps  a  few  lectures, 
on  this,  as  far  as  it  is  applicable  to  the 
useful  arts,  would  be  sufficient,  that  is,  on 
anatomy,  chemistry,  optics,  with  reference  to 
colours,  and  botany.  It  appears  to  me  there 
is  a  very  great  defect  in  general  in  our  pat- 
terns, in  botanical  accuracy,  where  flowers 
are  introduced  ;  the  foreign  pattern -drawers 
are  uniformly  correct;  our  pattern-drawers 
very  seldom  so.  I  would  have  a  third  class 
for  the  higher  branches,  and  for  the  purpose 
of  artists;  but  that  confined  alone  to  men 
whose  object  in  life  was  to  be  artists.  I 
would  have  a  certain  subdivision  of  ins  true 
tion,  so  that  pupils  coming  there,  and  wishing 
to  devote  themselves  to  the  study  of  casting 
in  bronze  or  in  iron,  or  studying  modelling 
silver,  or  turning  themselves  towards  pattern- 
drawing  on  cotton  or  on  silk  fabrics,  might 
have  the  means,  after  a  certain  time,  of  turn- 
ing their  undivided  attention  (o  any  particular 
branch  of  that  kind,  comprehending  the 
requisite  acquaintance  with  the  manufacture 
itself;  so  that  they  might  go  out  from  the 
institution;  Having  chosen  that  division  of 
tbt  subject  most  suited  to  their  capabilities ; 
they  aright  go  out  as  manufacturing  artists, 
to  aocomplLh  the  particular  object  which 
they  felt  themselves  most  particularly  qualified 
for.  And  the  purpose  1  should^haVe  in  di- 
viding it  into  classes, 'would  this,  to,  in 
fact,  repress  an  erfof  which  those  academics 
anreiteeedingly  liable*  to  fall  into;  and  which 
the  academy  of  the  Board  %(  Trustees  in 
Scotland  ha*  already  fallen  IrtfB";  that  is,  of 
neglecting  those  parft'of  the  study  which 
apply  to  the  useful  nils,  and  dedicating  their 
attention  alone  to  the  hi -her  branches;  in 
facti  making  all  the  pupils  study  as  artists, 
and  not  as  men  to  pursue  useful  branches  of 
occupation.  It  is  an  exceedingly  dangerous 
thing  to  pursue,  in  such  institutions,  tho<e 
portions  of  art  which  may  be  said  to  be  con- 
nected with  individual  taste  or  individual 
genius,  since  the  tendency  of  so  pursuing 
them  must  be  to  neglect  those  portions  of  art 
which  are  positive  and  true,  and  founded 
upon  unvarying  principles  of  art.  I  consider 
that  the  division  into  classes  might  prevent 
this  tendency;  because,  if  the  first  class  is 
imperative  that  no  pupil  could  enter  the 
academy  without  going  through  a  course  of 
that  first  class,  then  he  would  be  enabled  to 
turn  his  talent  to  any  branch  of  design  he 
might  choose  ;  he  may  then  quit  the  academy. 
VOL.  XXIV. 
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If  he  chooses  to  follow  out  the  pursuit  to  the 
highest  branches  by  the  recommendation  of 
the  master,  be  may  be  permitted  to  do  so; 
but  it  has  been  experienced  in  those  academies 
in  Scotland,  that  many  pupils  who  come 
there  with  a  view  towards  the  useful  arts 
have  quitted  it  and  become  artists  themselves. 
At  the  academy  in  Edinburgh,  where  forty 
pupils  are  taught,  the  master  receives  150/. 
a-year,  and  there  is  an  officer  receiving  50/« 
a-year;  and  with  taxes  and  lighting  and  fire, 
and  so  on,  there  are  some  other  expenses,  but 
of  no  great  importance,  and  that  is  the  whole 
amount  of  it;  and  supposing  subordinate 
schools  were  established  at  Glasgow,  Paisley, 
Kilmarnock,  and  other  manufacturing  toWns 
in  Scotland,  1  should  conceive  that  a  sufficient 
master  would  be  found  at  100/.  a-year  to 
carry  on  the  establishment.  It  would  not  do 
for  a  master,  at  certain  times,  to  make  cir- 
cuits through  the  manufacturing  districts, 
And  give  instructions  for  three  months,  or 
some  such  period.  Drawing  requires  .  a 
little  time;  and  although  it  does  not  re- 
quire very  great  labour  on  the  part  of  the 
master,  it  still  requires  a  certain  degree 
of  superintendence,  that  he  sees  what  the 
pupils  are  doing;  but  it  appears  to  me, 
the  more  numerous  an  academy  is,  the  more 
advantage  the  pupil  derives  from  it,  because 
he  improves  by  what  he  sees  his  neighbours 
doing;  it" does  not  require  much  labour  on 
the  part  of  the  master,  but  it  requires  a  per- 
son to  be  able  to  correct  where  errors  occur; 
In  that  school  of  forty  pupils  I  have  not  any 
doubt,  that,  at  any  period,  six  or  eight  might 
be  drawn  from  it  perfectly  capable  of  teach- 
ing the  art  of  design.  On  the  supposition 
that  these  establishments  were  formed  and 
connected  so  with  the  mother  establishment 
in  Edinburgh,  publicity  should  be  an  essen- 
tial ingredient  of  all  their  proceedings,  and 
the  state  of  the  school,  the  number  of  pupils, 
and  accounts  of  the  funds,  should  be  annually 
laid  before  Parliament.  It  would  interest  the 
public  on  the  subject,  and  t  ie  interest  of  the 
public  is  very  much  wanted.  Reports  of  our 
academy  are  made  to  the  King,  that  is  t«» 
say » to  the  Treasury.  They  arc  not  made  to 
Parliament  at  present,  but  they  mic  lit  easily 
be  extended  to  Parliament.  The  Board  es- 
tablished prizes  for  pattern-drawing  in  their 
academy,  and  a  good  many  very  creditable 
specimens  have  been,  within  two  or  three 
years,  produced  ;  but  there  is  one  deficiency 
there,  which  shows  the  necessity  of  teaching 
for  that  matter,  which  is  this;  that  many  of 
those  patterns  that  were  exceedingly  beauti- 
ful, were  not  altogether  adapted  to  the  ope- 
rativepartof  the  manufacture;  the  persons 
were  not  conversant  with  looms,  not  conver- 
sant with  manufactures  in  fact,  and  therefore 
they  require  the  means  to  be  provided  of 
having  recourse  to  a  master,  who  can  instruct 
s>  N 
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them  in  the  working  of  the  fabric,  whatever 
it  may  be,  to  which  their  pattern  has  been 
employed.  In  France  the  workman  is  more 
an  artist  than  in  this  country.  The  sys- 
tem in  France  is  very  different,  because 
there  the  artists  of  the  first  eminence 
employ  their  time,  and  make  it  the  most 
profitable  part  of  their  employment  in  pat- 
tern-drawing,  and  tbey  are  paid  a  very  high 
price  by  the  manufacturers.  There  is  a  le- 
gislative protection  to  their  work,  which  in 
this  country  we  have  not,  and  yet  it  is  of 
great  importance ;  so  that  for  a  year  (I  be- 
lieve that  is  the  period)  both  the  manufac- 
turer and  the  artist  is  quite  sure  of  his 
pattern  not  been  pirated.  It  appears  to  me, 
that  some  legislative  interference  in  that 
matter  would  be  almost  necessary  to  go  hand 
in  band  with  any  establishment  for  encou- 
raging the  art  of  design  amongst  the  middle 
class  of  society  in  this  country,  that  they 
may  be  protected  in  the  production  of  their 
genius  ;  otherwise  neither  the  manufacturer 
can  afford  to  risk  the  loas  of  the  pattern,  or 
to  pay  a  large  sum  for  the  pattern  which  he 
may  lose,  nor  can  the  artist  risk  ifc  On 
general  principles,  it  would  be  exceedingly 
desirable  that  a  speedy  and  cheap  remedy 
should  be  given  to  the  inventor  of  a  design  ; 
a  small  sum  to  be  paid  for  the  right  of  pro* 
nrjetorship.  It  appears  to  me  that  one  thing 
IE  which  the  British  manufacturer  is  most 
deficient,  is  that  of.  a  knowledge  of  colours; 
at  present,  as  far  as  my  acquaintance  with 
manufacturers  goes,  I  believe  ^hey  copy  en- 
tirely their  patterns  from  Franee;  in  doing 
so,  if  they  introduce  any  alteration  into 
them  they  often  spoil  them ;  and  it  is  a  mat- 
ter which  is  not  a  very  difficult  one  to  obtain 
a  knowledge  of,  the  theory  of  colour;  but  it 
is  one  which  appears  to  me  a  very  singular 
qircumstance  that  it  is  not  sufficiently  at- 
tended to,  because  we  know  quite  well  that 
any  deviation  from  the  regular  established 
and  fixed  rules  of  harmony  of  colours,  pro- 
duces the  same  effect  to  the  eye  as  any  de- 
viation in  music  from  the  harmony  of  notes. 
It  produces  an  equally  bad  effect ;  and  in 
placing  our  manufactures  or  fancy  goods 
along  with  French  fancy  goods,  it  has  often 
struck  me  as  a  remarkable  circumstance  to 
see  how  very  little  those  rules  which  are  ex- 
ceedingly simple,  arc  attended  to  in  the 
English  copies.  That  was  my  reason  for 
suggesting  a  lecture  on  that  part  of  the  sub- 
ject, on  optics,  in  fact,  on  colours,  at  those 
schools;  for  the  rules  are  simple,  but  quite 
necessary  to  be  known  to  any  person  who  has 
occasion  to  place  colours  in  juxtaposition* 
The  funds  of  the  Board  have  been  very  much 
reduced  this  last  year;  they  are  now  exceed- 
ingly small,  but  they  are  at  present  engaged 
in  measures  for  the  extension  of  that  very 
object,  because  it  appeared  to  the  members  of 


the  Board  that  that  was  the  most  essential 

requisite  for  the  improvement  of  our  manu- 
factures, because  it  is  obvious  to  every  one 
that  in  point  of  excellency  of  workmanship 
the  British  manufacturers  have  risen  to  the 
highest  pitch;  it  is  only  in  the  taste  of 
design  in  which  they  are  deficient ;  therefore 
the  Board  of  Trustees  have  particularly  di- 
rected their  attention  to  that  subject,  as  their 
funds  have  been  so  much  reduced  that  tbey 
do  not  see  they  have  the  means  of  doing 
much  else.   In  the  course  of  this  ensuing 
winter  I  expect  that  a  good  deal  will  be  done 
on  the  subject    The  French  pattern-drawers 
have  the  flowers  before  them.    I  believe,  in 
this  country,  when  they  do  make  patterns, 
which  is  not  very  often,  they  take  any  book 
of  travels  containing  flowers,  which  may  or 
may  not  be  correct;  but  I  know  the  French 
artists  copy  from  the  flower  itself,  and  that, 
being  in  the  hands  of  skilful  persons,  it  it 
always  botanically  correct.  Academies  might 
not  only  be  connected  with  botanic  gardens, 
but  also,  to  a  certain  degree,  with  institu- 
tions in  surgery;  for  instance,  anatomy  and 
other  branches  connected  more  particularly 
with  science  and  art ;  how  it  might  be  brought 
about,  I  am  not  quite  aware,  except  by  em- 
ploying persons ;  there  are  only  professors ; 
I  am  perfectly  persuaded  of  the  advantage 
that  would  arise  from  it:  I  think  the  im- 
provement in  matters  of  taste  in  general  hat 
been  very  remarkable  in  Scotland  within  a 
few  years,  and  in  dyes  there  has  been  a  very 
great  improvement ;  sinee  the  Board  of  Trus- 
tees have  given  premiums  for  that  special 
purpose,  there  has  been  a  very  conspicuous 
,  improvement.    In  patterns  the  improvement 
'  has  also  been  obvious,"  but  not  so  very  great 
as  yet,  because  there  is  no  instruction  given 
iu  it;  the  young  men  who,  present  these 
specimens  of  drawing  are  left  to  themselves, 
and  they  frequently  go  wrong  in  many  par- 
ticulars; it  appears  to  me  there  is  a  great 
deficiency  in  the  want  of  instruction.  The 
Board  of  Trustees  give  24/.  a  year  to  be 
divided  into  prizes  for  the  young  men.  There 
are  six  prizes  for  ornamental  drawings,  and 
six  prizes  for  drawings  from  the  round.  The 
young  men  produce  the  first  and  the  last  of 
their  performances  during  the  season,  in 
order  that  the  Board  may  be  able  to  compare 
their  progress;  and  these  are  kept  in  the 
possession  of  the  Board,  not  returned  to  the 
young  men.    They  are  also  exhibited, to  the 
public.   The  prizes  given  by  the  Board  of 
Trustees  for  improving  manufacturers'  pat- 
terns, are  very  numerous,  and  vary  from  year 
to  year,  according  as  the  state  of  manufac- 
tures and  the  state  of  the  demand  for  manu- 
factures seem  to  require,  also  according  as  it 
appears  to  the  Board  that  there  are  particular 
branches  of  manufacture  which  might  be 
conveniently  and  advantageously  introduced 
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into  the  country;  therefore  the  premiums 
which  they  have  offered  have  varied  from  year 
to  year.  Their  principle  is,  that  they  shall 
not  continue  to  give  premiums  for  a  longer 
period  for  the  same  purpose  than  what  is 
quite  sufficient  to  introduce  it ;  when  once  it 
U  introduced  they  suspend  the  premium,  be- 
cause they  consider  that  if  it  cannot  main* 
tain  itself  after  that,  it  is  net  worth  en- 
couraging. Formerly  there  were  a  great 
many  premiums  given  for  the  purpose  of  the 
linen  manufacture;  these  have  now  been  sus- 
pended.  There  are  many  premiums  given 

.  ibr  the  woollen  manufacture;  for  all  the 
branches  of  that  manufacture.  Within  these 
two  or  three  years  the  Board  have  particu- 
larly turned  their  attention  to  matters  con- 
nected with  woollen  manufactures,  to  the 
branch  of  carpet  manufacture;  and  they 
have  been  the  means  of  very  much  extending 
that  branch  in  Scotland  by  the  introduction 
of  three  or  four  new  descriptions  in  the 
branches  of  manufacture  which  never  were 
known  in  the  country  before,  never  practised 
m  Scotland  at  least,  and  which  have  been 
most  successfully  introduced,  and  are  now 
rising  into  great  reputation.  They  have  also 
tdrned  .their  attention  particularly  to  the 
Subject  of  the  shawl  manufacture ;  a  number 
of  tbeif  premiums  were  dedicated  to  the  shawl 
manufacturers,  and  amongst  others,  being 
aware  of  the  disadvantage  which  the  shawl 

'  manufacturers  were  exposed  to  from  drawing 
the  yarn  used  in  that  manufacture  from 
Prance,  and  from  France  alone,  because  it 

'  was  only  there  where  it  cquld  be  spun,  the 
Board  of  Trustees  offered  a  high  premium 
for  the  introduction  of  the  art,,  and  hare 
succeeded  In  introducing  it ;  and'  it  is  now 
established  in  Glasgow  and  Leeds. to  an  ex- 
tent which  I  believe  now  supplies  the  market 
as  quickly  as  the 'French  agents  did,  who  do 
not  come  now  to  this  country  for  that  pur- 
pose.   The  amount  of  the  premium  was  300£ ; 

t  if  was  the  largest  premium  which  the  Board 

'  aver  offered  for  any  subject,  and  tbey  consider 
they  have  done  a  very  great  benefit  to  the 

a  Country  in  having  succeeded  in  that  scheme. 
They  have  introduced  the  system  of  making 
carpets  in  imitation  of  Turkey  Carpets,  be- 
cause they  are  made  of  coarse  wool,  which  is 
more  suitable.  Their  view  was  the  consump- 
tion of  Scotch  wool,  which  is  coarse  wool 
compared  with  the  wool  of  England,  Saxony, 
and  other  countries ;  the  view  of  the  Board 
was  to  extend  the  market  for  the  Scotch 
wool,  and  therefore  they  introduced  the  ma- 
nufacture of  Turkey  carpets,  which  has  been 
exceedingly  successful,  and  has  very  much 
increased  the  consumption  of  that  staple  of 
Scotland.  They  then  extended  it  to  the 
Persian  carpet,  which  is  a  different  fabric 
also,  and  that  has  also  been  successful ;  there 
are  a  great  many  looms  now  employed  solely 


upon  these  branches*  I  cannot  altogether 
say,  but  I  believe  the  carpet  manufacture  has 
very  much  increased  in  consequence  of  the 
introduction  of  all  those  different  branches. 
They  introduced  also  the  tapestry  node  Of 
making  carpets  in  imitation  of  French  car- 
pets; they  also  introduced  the  making  of 
carpets  from  cow-hair,  which  is  an  article 
that  formerly  was  not  used  in  any  shape  but 
in  that  of  mixing  lime;  In  fact,  it  was  of  no 
use ;  the  premium  was  offered  about  three 
years  ago;  the  yarn  was  spun  generally  in 
the  gaols  and  correction- houses,  and  those 
sort  of  places,  by  the  people  who  were  there; 
and  carpets  have  been  produced  of  exceed- 
ingly good  workmanship,  and  very  useful  for 
many  purposes,  particularly  for  shops  and 
for  lobbies,  and  purposes  of  that  kind.  It  is 
a  coarse  manufacture,  but  a  very  useful  one; 
it  is  altogether  peculiar  to  Scotland;  the 
idea,  in  fact,  occurred  to  myself ;  I  had  seen 
the  use  of  cow-hair  in  making  rugs  and 
things  of  that  kind  in  Flanders  ;  and  t  sug- 
gested that  improvement,  and  it  has  been 
adopted.  This  improvement  applies  to  the 
texture ;  the  design  is  that  of  the  Turkey 
and  Persian  carpets,  but  that  has  improved 
the  art  of  design  a  great  deal,  because  being 
a  new  subject,  the  artist  has  bestowed  a  good 
deal  of  attention  on  the  subject.  The  French 
design  js  what  is  called  tapestry  carpets, 
which  has  also  been  introduced  into  Scotland. 
The  Scotch  have  now  imitated  that  French 
pattern,  I  think  with  very  considerable  suc- 
cess. Those  require  botanical  eccuracy  above 
all  things, because  theygcnerally  are  groups  of 
flowers  thrown  down  on  a  dark  ground ;  and 
there  is  a  much  greater  variety  of  shades  of 
colour.  Formerly  in  the  Scotch  manufac- 
ture, and  I  believe  in  the  English  also,  they 
could  not  introduce  above  four  colours,  ex- 
cept by  mixing  the  threads ;  except  by  mix- 
ing a  thread  of  two  different  colours.  I  know 
that  from  a  circumstance  which  was  men- 
tioned to  me  by  a  colour  manufacturer  fn 
Scotland ;  he  had  arrived  to  the  extent  ef 
introducing  fourteen  colours,  or  tints,  which 
was  conceived  to  be  almost  impossible;  how- 
ever, he  was  a  very  ingenious  man;  his 
name  is  Whitock,  and  he  set  himself  to  work, 
and  he  has  very  much  augmented  the  number 
of  colours  now  introduced  into  patterns.  In 
that  respect,  and  in  the  circumstance  of 
design  .  and  the  beauty  of  execution,  I 
think  he  stands  pre-eminent  He  has  ob- 
tained a  patent  for  the  velvet  carpet. 
Tho  Royal  Institution  is  now  connected 
with  the  Board  of  Trustees,  in  consequence 
of  an  arrangement  which  took  place  about 
fcur  years  ago.  Therefore  the  Board  of 
Trustees  have  obtained  access  for  their  pupils 
to  the  library,  containing  works  on  the  fine 
arts,  and  every  thing  Connected  with  that 
.subject;  they  also  have  the  privilege,  for  the 
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pupils  of  the  academy,  of  attending  their 
gallery  of  pictures,  and  copying  pictures 
there,  and  studying  as  they  choose.  The 
Institution  have  no  casts;  it  is  merely  con- 
fined to  pictures;  it  is  a  private  institution 
supported  by  private  subscription,  and  they 
have  expended  the  whole  of  their  funds  in 
the  purchase  of  the  pictures  of  the  old  mas- 
ters, of  a  collection,  not  a  very  large  one, 
but  an  exceedingly  good  one,  of  paintings, 
which  is  now  open  tn  the  pupils  of  the 
academy  of  the  Board  of  Trustees."  The 
gallery  of  casts  consists  of  about  one  hundred 
excellent  casts  of  the  finest  works  of  anti- 
quity; they  have  also  the  Elgin  Marbles, 
and  have  received  a  number  of  presents  and 
legacies  of  different  works  of  the  same  cha- 
racter. They  obtained  the  originals  from 
Lord  Elgin ;  a  great  many  of  the  casts  which 
he  had  taken  at  Greece  of  different  buildings, 
which  are  now  in  the  collection  of  the  Board 
of  Trustees,  are  open  to  the  public ;  to  the 
artists  always ;  to  the  public  on  certain  days, 
but  always  to  the  artists,  and  always  to  the 
pupils  of  the  academy  at  all  times.  Exhi- 
bitions of  works  of  art,  such  as  ingenious 
patterns  and  manufactures,  or  ingenious 
specimens  of  weaving,  were,  at  one  time, 
contemplated,  but  never  put  in  practice.  I 
understand  that  there  exists  an  indisposition 
on  the  part  of  persons  who  have  made  inven- 
tions or  improvements  to  exhibit  them,  from 
the  circumstance  that  they  are  aware  that 
they  have  no  protection ;  that  their  invention 
and  the  property  of  their  improvement  is 
not  protected*  The  Trustees,  for  the  en- 
couragement of  the  manufactures  of  Scotland, 
offer  annually  a  series  of  premiums  for  im- 
provements in  different  .manufactures,  also 
for  inventions,  should  any  take  place.  Those 
are  annually  exhibited  to  the  public,  and 
judges  are  appointed  from  among  the  manu- 
facturers, who  examine  the  goods  and  award 
the  premiums.  The  circumstance  that  in- 
duces the  manufacturers  to  attend  very  much 
to  that  is,  that  by  obtaining  the  premium 
for  their  manufacture,  they  obtain  the 
means  of  publishing,  very  much  to  their 
own  advantage,  the  species  of  trade  that  they 
carry  on ;  otherwise  the  premium  is  a  very 
small  one,  and  scarcely  worth  the  while  of  a 
manufacturer  to  work  for  it.  The  French 
Exposition  is  highly  advantageous.  Where 
it  enjoys  a  very  great  advantage  over  any 
attempt  in  this  country,  is  that  the  improve- 
ments of  the  year,  and  the  inventions  of  the 
year,  are  by  the  French  manufactures  ex- 
pressly reserved  for  that  exhibition,  because 
they  know  that  they  are  safe  in  producing 
their  new  design,  whatever  it  may  be. 

John  B.  Papworth,  Esq.,  Architect,  examined : 

I  think  the  defects  in  art,  as  applied  to 
manufactures,  chiefly  arise  from  the  want  of 


protection,  because  there  are  a  great  number 
of  clever  artists  in  this  country,  sculptors, 
for  instance,  who  would  occasionally  model  a 
tablet,  a  frieze,  or  some  other  work  of  art, 
would  cast  and  sell  the  work  in  such  numbers 
as  would  produce  remuneration  to  the  artist; 
but  if  he  were  now  to  let  one  such  cast  pass 
eut  of  his  hands,  it  would  be  sold  probably 
about  the  streets  in  a  week  or  a  fortnight 
for  2s.  or  3s.  He  is  not  protected  sufficiently 
to  allow  him  repayment  for  the  work  that  he 
performs  with  so  much  care  and  study.  In 
this  country,  if  an  architect  wanted  to  find  a 
modern  vase,  a  modern  tablet,  or  a  modern 
frieze  of  very  fine  art,  he  might  therefore 
seek  it  in  vain.  A  student  must  first  make 
himself  capable  to  produce  works  of  fine  art, 
and  much  time  and  instruction  is  essential 
to  this  attainment.  Then  if  he  were  en- 
couraged to  proceed  by  knowing  he  should 
be  paid  for  that  which  he  published,  he  would 
employ  his  talent,  or  it  would  find'  employ- 
ment ;  but  feeling  he  shall  not  be  remuner- 
ated, because  ornamental  art  is  not  adequately 
protected,  he  does  not  sufficiently  cultivate 
it,  and  the  public  loses  the  benefit  of  his 
talents.  The  supply  of  designs  from  foreign 
markets  is  the  effect  of  the  want  of  instruc- 
tion in  the  pattern-drawers  themselves.  I 
will  imagine  that  a  piece  of  silk  is  brought 
over  to  this  country,  and  is  seen  and  looked 
at ;  the  merchant  approves  and  sends  it  to 
the  manufacturer;  the  consequence  of  which 
is,  there  i6  no  employment  for  a  draughtsman 
or  a  designer  for  that  piece  of  work,  and  the 
articles  that  are  so  introduced  pass  to  almost 
every  manufacturer,  and  shut  out  the  em«_ 
ploy  men  t  of  original  designers.  The  absence 
of  protection  has  induced  manufacturers  to 
seek  a  style  *f  ornament  capable  of  being 
executed  with  facility  by  workmen  unpos- 
sessed of  theoretical  knowledge,  and  without 
practical  accuracy.  -  This  style  has  been 
fostered  to  a  great  extent,  and  erroneously 
termed  that  of  Louis  XIV.,  but  which,  in 
fact,  is  the  debased  manner  of  the  reign  of 
his  successor,  in  which -grotesque  varieties 
are  substituted  for  classic  design ;  and  it  is 
admitted  that  designers  and  workmen  of  very 
mediocre  talents  are  preferred  to  .better' 
artists  in  this  kind  of  work,  for  it  is  little 
amenable  to  the  critictsm  of  the  judicious, 
and  the  workmen  are  usually  free  fronr  the 
trammels  of  artist-like  education.  The  early 
style  of  Louis  XIV.  was  a  very  bold,  a  very 
sumptuous,  and  a  very  grand  style;  it  was 
adopted  with  avidity,  and  there  was  a  great 
demand  for  it  in  his  magnificent  reign ;  it 
thence  became  debased,  even  in  that  reign, 
by  the  employment  of  meaner  workmen ;  but 
the  grand  designs  of  Louis  XIV.  were  essen- 
tially different  from  those  of  Louis  XV.  In 
the  early  part  of  Louis  XIV.  it  seemed  as 
though  the  Roman  style  was  not  sumptuous 
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enough  for  his  purpose,  therefore  he  demand* 
ed  designs  of  a  more  extravagant,  a  bolder 
and  larger  character,  and  of  more  sumptuous 
expression  than  the  Roman  style  afforded ; 
but  the  Roman  and  Italian  styles,  made  more 
sumptuous,  is  the  style  of  Louis  XIV.  The 
pure  style  consists  of  such  works  in  orna- 
mental art  as  were  executed  by  the  Grecians, 
Romans,  and  Italians,  and  which  have  long 
been  accredited  as  the  offspring:  of  high  and 
cultivated  taste,  and  as  practised  by  Michael 
Angeloand  Collini,  as  designed  by  LePautre 
and  others,  and  given  in  valuable  documents 
by  Piranessi ;  this  style  is  almost  lost  to  this 
country  and  to  its  manufactures.  As  a  means 
of  reviving,  or,  rather,  creating,  a  pure  style, 
I  have,  in  conjunction  with  other  professional 
men,  been  very  much  concerned  in  forming 
an  institute  of  British  architects,  which  has 
now  got  into  operation.    The  very  views 
which  this  honourable  Committee  take,  bad 
already  influenced  the  members,  and  who 
were  not  aware  that  this  subject  was  likely  to 
oecupy  the  attention  of  the  House  of  Com- 
mons. In  that  institution  we  shall  endeavour 
to  improve  the  art  of  design  from  fine  ex- 
amples, getting  together  a  collection  of  an- 
tiqaes,  and  offering  rewards,  not  merely  for 
the  copying  those  antiques,  but  forcomposing 
new  designs  in  that  spirit.    We  have  no 
school,  but  we  propose  to  have  lectures  upon 
the  subject,  and  I  believe  it  will  be  very  soon 
established,  so  that  we  shall  have  good 
modellers  for  the  students,  or  rather,  I  should 
call  them,  the  younger  membecs.  .They  can 
draw  already,  we  shall,  have  good  modellers 
for  the  purpose  of  teaching  them  flow  to  do 
works  by  .their  own  hands,  for  when  they  have 
learned  that,  we  shall  find  them*  able  to  in- 
struct others  whom  tbxy  may  employ.  I 
think  that  rqsult  would  follow  of  course,  but 
such  means  of. improvement  as  may  follow 
the  labours  of  this  Committee,  I  think  most 
likely  to  assist  artists  in  every  way,  and  the 
benefits  of  which  wjll  pass  through  the  whole 
manufactures  of  "the  country.    The  institute 
of  British  architect*  was  founded  for  the 
purpose  of  facilitating  the  acquirement  and 
diffusion  of  architectural  knowledge;  for  the 
promotion  of  the  different  branches  of  science 
connected  therewith;  for  establishing  an  uni- 
formity of  practice,  and  maintaining  a  high 
respectability  of  character  in  the  members  of 
the  profession  ;  numbers  have  joined  it.  We 
have  had  some  large  donations  from  gentle- 
men ;  and  we  have  thence  felt  that  we  could 
carry  it  much  further,  and  purpose  to  foster 
the  art  of  design  as  much  as  we  possibly  can. 
The  limiting  bricks  to  a  particular  size  and 
a  particular  form,  is  a  great  drawback,  as 
the  material  of  which  brick  and  tile  is  com- 
posed is  capable  of  receiving  an  impressment 
of  mind  upon  it,  and  to  great  extent  and 
variety.   I  have  po  doubt  that  permission  to 


make  them  in  any  form  would  be  a  great 
benefit  to  architectural  beauty.  Lombardy 
brick  is  introduced  in  combination  very 
nearly  as  beautiful  as  any  thing  that  can 
be  made  of  stone.  There  is  much  of  beauti- 
ful form  and  useful  work  that  might  be  ex- 
ecuted if  the  manufacturers  of  bricks  were 
allowed  to  make  them  of  any  form  they 
chose;  but  for  general  building  I  am  not 
aware  of  any  forms  so  good  as  those  now  in 
general  use.  Jf  it  were  not  for  the  high  duty 
on  plate- glass,  and  the  duties  paid  on  glass 
generally,  glass  would  have  been  made  a 
material  to  exercise  art  upon,  more  exten- 
sively thaa  it  has  been.  One  of  the  great 
preventions  in  introducing  coloured  glass 
particularly,  is,  as  I  am  told  by  the  manu- 
facturers, that  they  may  not  melt  less  than  a 
certain  large  quantity  of  any  one  colours 
therefore,  if  it  is  for  small  articles  that  they 
want  it,  or  for  one  small  article,  they  are 
perfectly  prevented  from  using  it  at  all.  The 
window-tax  also,  in  limiting  the  number  of 
apertures,  and  restricting  their  size,  had  an 
exceedingly  injurious  effect;  and  in  the  pro- 
portion and  the  beauty  of  buildings  alto- 
gether, architects  find  very  great  difficulty 
in  adapting  size  and  proportions,  so  as  not 
to  infringe  upon  the  limitations  prescribed  ; 
perhaps  when  they  want  very  different  quan- 
tities. 

*  • 

Mr.  Philip  Burnt*,  examined: 

I  am  connected  with  the  Norwich  Society 
of  Artists  for  promoting  the  knowledge  of 
Drawing,  and  Jfave  Ween  for  the  last  twenty- 
five  years.  The  institution  itself  is  not  con- 
nected with  the  manufactures,  but  since  the 
establishment  of  an  academy  -of  art,  which 
is  attached  to  the  Norwich  Society  of  Artists, 
it  might  be  so  connected.  The  institution 
itself  was  established  in  1803  as  a  Society, 
ahd  first  had  a  public  exhibition  of  the  works 
of  act  by  the  members  and  their  pupils  in 
1605 ;  which  public  exhibition  continued  an- 
nually till  1833,  when,  by  the  death  of  some 
of  its  members,  and  the  jrithdrawing  of 
others  to  the  metropolis,  and  the  want  of  pa- 
tronage and  other  causes,  over  which  we  bad 
no  control,  we  were  obliged  to  suspend  the 
exhibition  for  tbe  present  from  that  period. 
The  society  itself  is  the  oldest  provincial 
society  out  of  London ;  and  I  believe  it  is 
the  only  one  that  has  maintained  itself,  after 
struggling  with  great  difficulties.  It  is  sup- 
ported principally  by  the  exertions  of  the 
members  themselves.  It  has  existed  about 
five  years,  in  consequence  of  the  corporation 
of  Norwich  presenting  the  Society  of  Artists 
with  the  sum  of  100/.  to  purchase  a  collec- 
tion of  casts,  with  a  view  to  have  it  as  an 
open  and  more  public  establishment  The 
society  has  extended  the  number  of  casts, 
and  expended  other  monies  besides  that  given 
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Kthe  corporation  to  establish  this  academy ; 
t  the  expense  of  conducting  the  academy 
is  now  sustained  by  the  pupils  themselves,  at 
a  rate  of  pretty  near  41.  a  year  each.  There 
are  six  pupils  at  this  present  time ;  and  those 
are  adults ;  there  arc  no  masters.  The  artists 
themselves  attend  and  give  mutual  instruc- 
tion. The  manufactures  of  fancy  fabrics  of 
Norwich,  the  shawl  and  silk  dresses,  and 
fancy  goods  generally,  would  be  much  bene- 
fitted by  the  establishment  of  schools  of  de* 


Charles  Robert  Cockerell,  Esq.,  examined  : 

I  am  architect  to  the  Bank  of  England, 
and  an  associate  of  the  Royal  Academy.  I 
have  experienced  great  difficulty  in  pro- 
curing assistants  in  executing  the  ornamental 
part  of  architecture.  In  our  business  we 
have  occasion  chiefly  for  ornamental  plas- 
terers, carvers  in  wood,  marble,  stone,  casters 
in  iron,  moulders  of  iron,  chasers  in  bronze, 
and  ornamental  painters,  &c.  &c.  I  And 
that  we  have  had  a  very  great  dearth  of  late 
years  (at  least  fifty  years  or  more)  of  artists 
to  fulfil  those  duties.  I  believe  that  to  have 
arisen  from  a  change  of  taste  in  a  great 
measure  since  the  beginning  of  the  last  cen- 
tury, especially  the  time  of  George  II.  and 
Louis  XV.  and  the  introduction  of  what  was 
assumed  to  be  the  Greek  and  antique  taste 
under  Adams  the  architect,  Chambers  and 
others,  when  cast-work  was  very  much  in- 
troduced into  ceilings  and  walls,  east-work  in 
putty  decorations  on  wood  instead  of  carving 
on  wood,  which  abounded  under  Grinlin 
Gibbon,  and  under  the  architects  of  Queen 
Anne's  time.  I  apprehend  that  the  system 
of  cast- work  and  mechanical  process  has 
displaced  the  florid  and  more  elaborate  style 
of  our  ornamental  work ;  and,  I  believe,  that 
the  attempt  to  supersede  the  work  of  the 
mind  and  hand  by  mechanical  process  for 
the  sake  of  economy,  will  always  have  the 
effect  of  degrading  and  ultimately  ruining 
art.  formerly,  for  instance,  it  required  a 
long  apprenticeship  to  acquire  the  system  of 
ornamental  plaster- work,  done  by  the  band 
in  ceilings :  there  were  artists  that  were 
brought  up  from  childhood  and  passed  their 
lives  in  that  occupation;  there  is  not  one 
now  to  be  found  in  this  country.  A  few  of 
those  exist  in  Ireland  still ;  but  during  my 
knowledge  of  practice,  which  has  been  for 
upwards  of  twenty-five  years,  I  may  say  that 
we  have  had  but  two  or  three  modellers,  at 
the  same  time,  who  have  been  capable  ef  ex- 
ecuting well  the  matrix  from  which  these  or- 
namental  cast-works  are  done ;  a  Mr.  Ber- 
nasconi  till  1820,  Mr.  Rogers,  and  more 
recently  Mr.  Nicol ;  and  the  consequence  of 
the  paucity  of  bands,  the  delay  and  the  diffi- 
culty has  been,  that  architects  have  been 

of 


works  of  this  description.    Within  the  last 
few  years,  however,  an  improvement  has 
taken  place,  from  more  universal  acquaint- 
ance with  fine  examples  on  the  Continent, 
the  prosperity  of  the  times,  great  competi- 
tion and  other  causes.   Some  years  ago  we 
had  an  ornamental  painter,  Mr.  Dixon,  but 
that  art  has  ceased,  and  is  altogether  lost ; 
and  this  is  attributable,  in  great  measure,  to 
the  introduction  of  mechanical  art,  gene- 
rally termed  polygraphia  as,  for  instance, 
all  kinds  of  papering,  carried  on  in  France 
(to  which  country  the  observation  may  also 
apply)  still  farther,  in  the  execution  of  hit- 
torical  subjects,  landscapes,  &c,  in  papering, 
which  are  well  known.    I  have  given  my 
attention  to  manufactures  as  applied  to  ar- 
chitecture, as,  for  instance,  brass  works,  ap- 
plying to  balustrades,  furniture  of  doora, 
grates,  stoves,  plate,  cutlery,  and  similar 
works  done  at  Birmingham,  which  an  ar- 
chitect is  often  called  upon  to  direct.    I  have 
found  that,  from  the  ignorance  of  the  true 
principles  of  design,  there  is  a  constant  waste 
of  capital  in  the  capricious  and  random  en- 
deavour to  catch  the  public  taste ;  I  have 
freely  commented  upon  this  deficiency,  and 
have  generally  found  it  confessed.    The  ma- 
nufacturers are   not  sufficiently  impressed 
with  the  necessity  of  a  higher  culture  of 
design;  they  generally  dabble  themselves, 
and  put  things  together  from  books;  they 
puichase  books  of  design  with  avidity,  and  I 
have  known  them  buy  up  the  stock  of  a  book- 
seller to  secure  the  exclusive  advantage  of  a 
rare  publication  of  patterns.    Some  years 
ago,  his  Grace  the  Duke  of  Northumberland 
had  the  liberality  to  lay  out  a  large  sum  in 
his  house  at  Charing-cross,  on  manufactures 
wholly  English,  and  of  unusual  magnificence. 
I  followed  the  execution  of  these  in  various 
manufactories,  and  found  them  always  at  a 
loss  for  design  and  models  well  understood* 
and  confessing,  according  to  their  own  words, 
the  deficiency  of  the  master  hand.    At  re- 
gards porcelain,  foreigners  are  superior  to 
the  English  in  flower-painting  and  orna- 
mental scroll- work,  and  the  blending  of  the 
gold  with  the  proper  colours.    First  of  all,  I 
conceive  the  beauty  of  the  porcelain  must 
depend  upon  its  form,  and  its  contrivance ; 
for  instance,  the  works  from  China,  in  which 
we  see  animals  introduced,  not  only  with  a 
view  to  ornament,  but  for  real  utility,  as 
handles,  feet,  &c,  as  also  in  the  antique  ves- 
sels in  pottery  or  bronze,  we  constantly  ob- 
serve an  admirable  adjustment  of  such  useful 
and  ornamental  portions  of  the  work,  full 
of  taste  and  meaning  ;  and,  secondly,  the 
of  beauty  of  porcelain  must  depend  upon  the 
arrangement   of  the   design,  and  colour* 
painted  upon  it.    My  friend,  Mr.  Isabey,the 
miniature  painter  to  Napoleon,  was  occasi- 
onally employed  at  Sevres;  his  talent,  which 
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is  the  first  in  France,  had  been  employed  by 
the  Government  in  historical  painting,  and 
portrait  and  ornamental  painting  in  the 
china  works  got  up  at  Sevres.  I  may  add  on 
this  subject,  that  amongst  a  large  acquaint- 
ance I  made  at  Rome  of  French  artists 
brought  up  at  the  Academy  (of  whom  I 
think  there  are  from  two  or  three  painters 
sent  annually  from  Paris  to  Rome  to  study, 
aod  of  those  men  I  think  I  have  known 
about  fifteen),  there  are  not  above  three  or 
foor  who  have  become  celebrated,  the  rest 
being  very  accomplished  men,  but  scattered 
throughout  the  provinces  of  France,  and 
transferring  all  their  knowledge  to  the  dif- 
ferent manufactories  and  provincial  schools. 
I  have  seldom  heard  of  these  men,  except 
that  they  were  living  in  their  own  provinces, 
without  much  fame  in  the  apper  branches, 
but  their  skill  honourably  employed  in  assist* 
ing  various  manufactures.  1  have  considered 
the  relative  state  of  arts,  as  applied  to  manti-  , 
factures,  as  compared  with  England  and  the 
Continent,  and  I  apprehend  that  the  object 
of  legislation  on  this  subject  must  be  the 
multiplication  of  industry  and  eommerce,  as 
well  as  to  give  splendour  and  do  honour  to 
the  country.  The  Governments  of  the  Con- 
tinent have  been  always  better  and  more 
systematically  directed  to  arts  and  manufac- 
tures than  by  our  own  scattered  endeavours, 
especially  in  the  higher  departments,  by  es- 
tablishment of  professors  of  archaeology  fur- 
nishing the  learning  necessary,  academies 
providing  accomplished  bands,  by  premiums 
on  manufactures,  direction  of  some  of  them, 


by  exhibitions  of  art  of  all  ages  gratuitously, 
thus  diffusing  taste  through  every  class  of 
society  from  the  manufacturer  to  the  pur-  • 
chaser.  The  result  on  my  mind  has  been,  a 
conviction  of  the  necessity  of  such  means  in 
this  country  as  they  have  on  the  Continent, 
which,  superadded  to  the  capital  and  industry 
of  this  country,  would  give  us  the  superiority 
over  every  other  in  arts  and  manufactures. 
I  have  already  cited  Mons.  Jsabey  and  the 
French  academicians  as  instances  of  talented 
artists  applying  themselves  to  manufactures. 
In  this  country  1  know  that  Mr.  Briggens,  a 
very  able  artist,  established  himself  at  Bir- 
mingham, but  though  fully  qualified,  he  did 
not  succeed,  and  left  the  place  about  ten 
years  ago.  This  I  must  attribute  to  want  of 
discrimination  in  the  public  taste  as  well  as  in 
manufactures,  since  they  would  have  paid 
for  design  if  worth  their  while.  However, 
all  experience,  both  in  ancient  and  modern 
times,  shows,  that,  if  able  artists  confer  ad- 
vantages en  manufactures,  ^they,1]  in*  their 
turn,  have  often  produced  great  artists.  I 
do  not  think  a  knowledge  of  eorrect  drawing, 
propof  tion,  and  perspective,  compatible  with 
the  occupations  of  artisans,  and  the  encou- 
ragement to  it  would  mislead  them,  and  inter- 


fere with  their  proper  callings,  and  right 
division  of  labour,  in  which  excellence  already 
requires  all  their  ability.    There  is  a  wide 
distinction  between  art  and  fine  art ;  in  the 
latter,  the  knowledge  of  artisans  whose  bread 
is  earned  in  laborious  work,  must  be  always 
very  limited,  compared  with  those  who  have 
an  original  genius  for  it,  and  have  been 
brought  up  in  the  highest  scoools,  and  with 
the  best  opportunities  of  instruction.  This 
knowledge  is  a  science  of  itself,  and  requires 
a  life  to  attain.    There  is  every  respect 
among  artisans  towards  men  of  superior 
knowledge,  they  bow  to  them,  and  follow 
them  implicitly  if  they  have  reputation  for 
merit;  but  I  apprehend  that  any  attempt  at 
a  general  diffusion  of  the  higher  principles 
would  be  futile.    Those  principles  may  be,  , 
in  a  measure,  imbibed,  by  the  constant  view 
'©fine  objects,  and  the  encouragement  of 
men  brought  up  in  higher  schools  to  instruct  in 
the  lower  branches  of  arts  and  manufactures, 
would  be,  in  my  humble  opinion,  the  best 
course.  I  have  designed  for  Rundell  and  Bridge, 
at  the  time  they  employed  in  the  same  occupa- 
tion Mr.  Flaxman,  Mr.Stedbart,  Mr.  Bailey, 
and  Mr.  Howard ;  and  one  of  those  gentle- 
men specially  attached  to  the  concern  re- 
ceived a  salary  of  500/.  a  year,  and  a  house 
to  live  in,  and  a  portion  of  his  own  time  to 
employ  in  his  art,  not  in  their  interest,  and 
apprentices  who  working  under,  him  were 
separately  charged  against  the  house;  and  I 
had  occasion  to  know  that  they  spent  in 
designs  alone  1,000/.  a  year  and  upwards, 
and  quite  as  much  more  in  the  higher  order 
of  chasing,  and  the  execution  of  ornamental 
works.    In  illustration  of  the  magnificent 
and  enthusiastic  patronage  of  manufacturers, 
and  the  honour  and  advantage  they  confer 
upon  their  country,  I  beg  leave  to  mention 
an  anecdote  of  the  late  Mr.  Wedgwood,  re- 
lated to  me  by  Mr.  Cumberland,  of  Bristol, 
who  wrote  a  pamphlet  in  1792,  recommend- 
ing a  national  gallery  of  sculpture,  casts,  &c. ; 
in  aid*  of  which  Mr.  Wedgwood  made  a  ten- 
der of  1,000/.    I  beg  farther  to  say,  that  1 
have  found  Wedgwood's  Works  esteemed  in 
all  parts  of  Europe,  and  placed  in  the  most 
precious  collections  of  this  description  of 
works.   The  house  of  Ruudell  and  Bridge  has 
suffered  most  materially  from  piracy.   It  was 
but  recently  I  had  occasion  to  see  a  very 
eminent  floof-cloth  manufacturer,  and  who 
stated  to  me  that  his  designs  were  copied 
within  a  few  weeks  after  he  had  issued  them, 
by  a  cheap  house  in  Bristol.   These  gentle- 
Men  express  their  obligations  for  the  designs, 
but  they  say, 14  we  cannot  continue  to  employ 
you,  because  we  have  no  protection  for  the 
designs  after  they  are  made."    I  understand 
also,  that  wherever  questions  of  patent  have 
come  before  the  Court  of  King's  Bench,  there 
has  been  a  disposition  always  on  the  part  of 
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the  jury  to  favour  the  liberal  construction  of 
the  case,  as  they  conceive  it,  and  to  oppose 
exclusive  rights;  so  that  a  person  in  defend- 
ing his  patent  is  very  much  discouraged. 
The  Excite  levy  a  great  increase  of  duty 
Upon  bricks  moulded  out  of  the  common 
way,  being  5*.  6d.  on  common  bricks,  and  9*. 
per  1,000  oft  bricks  exceeding  the  common 
size  in  any  dimension,  so  as  to  dissuade 
architects  from  the  use  of  moulded  bricks  in 
their  works.  The  celebrated  Sir  Henry 
Wotton  complains  of  the  want  of  knowledge 
In  this  respect  in  England,  observing  that 
there  was  generally  too  much  of  the  material 
of  bricks  in  the  makers.  I  would  wish  to 
offer,  with  great  deference,  my  opinion  on 
the  advantages  derived  from  galleries  of  easts 
of  classical  objects  in  sculpture,  in  parts  of 
architecture,  vases,  casts  from  bronzes  and 
from  fine  works  of  all  periods,  botanical 
gardens  and  museums  of  natural  history, 
open  to  the  public,  which,  wherever  they  do 
exist,  I  have  observed  to  be  extremely  fre- 
quented by  the  public  in  this  country.  I 
have  seen  and  watched  with  very  great  in- 
terest the  establishment  and  growth  of  insti- 
tutions for  the  encouragement  of  the  fine 
arts  in  Dublin,  Edinburgh,  Bristol,  Bir- 
mingham, and  many  other  places ;  these  have 
been  raised  by  the  subscriptions  of  indivi- 
duals, often  manufacturers  themselves,  very 
enthusiastic  for  the  honour  and  for  the  real 
improvement  of  their  native  towns;  but  the 
means  being  very  small,  they  have' been 
obliged  to  support  them  by  the  attractions  of 
fine  art  and  annual  exhibitions  ;  they  have 
not  been  able  to  bring  tbein  to  bear  more 
directly  on  manufactures  to  such  an  extent 
as  they  otherwise  might  have  done  ;  and  I 
doubt  not  that  if  those  institutions  were  in  a 
situation  to  add  to  tbeir  means',  by  the  en- 
couragement and  aid  of  Government,  afforded 
under  proper  conditions,  and  were  enabled  to 
give  rewards,  and  to  hold  out  premiums  for 
works  wholly  applicable  to  manufactures, 
that  the  original  promoters  of  those  institu- 
tions would  be  gratified  and  stimulated,  and 
the  ultimate  objects  of  those  interesting 
schools  would  be  fulfilled;  a  permanent  so- 
lidity would  be  given  to  those  occasional  and 
fluctuating  efforts  of  enthusiasm  or  pros- 
perity, of  which  we  see  so  many  examples, 
and  the  Legislature  would  obtain  the  desired 
effect  at  a  much  cheaper  rate  and  more  effec- 
tually, than  by  any  other  means  I  have 
been  able  lo  contemplate  for  the  general  im- 
provement or  application  of  art  to  manufac- 
tures. I  am  acquainted  with  many  of  these 
schools.  I  was  in  Birmingham  the  other 
day,  and  saw  that  since  my  visit  eight  years 
ago,  a  very  respectable  academy  had  been 
established  there;  and  there  are  from  eighty 
to  one  hundred  young  persons  learning  draw- 
ing belonging  to  that  academy,  as  well  as 


independent  school*,  as  that  of  Mr.  Line's. 
The  pupils  are  sons  of  artisans  and  trades- 
people. Several  «cbools  are  to  be  found  in 
London,  where  instruction  is  given  in  the 
rudiments  of  drawing  required  by  joiners 
and  other  artisans  at  a  very  low  rate;  but 
they  are  all  on  a  limited  scale,  being  started 
by  individuals.  I  have  a  firm  conviction, 
arising  from  long  acquaintance  with  the 
subject,  that  there  is  a  superabundance  of 
artists  in  this  country*  and  for  one  who 
thrives,  a  large  proportion  are  without  em- 
ploy ;  and  that  the  unsuccessful  class  are  not 
so  well  paid  as  good  mechanics.  In  this 
country  there  is  a  great  propensity  to  art, 
and  its  attractive  nature  will  always  supply 
abundance  of  artists ;  but  they  have  not  been 
directed  in  a  course  to  apply  tbeir  art  to 
manufactures,  from  the  causes  above  cited, 
especially  the  want  of  scientific  means,  and 
an  encouragement  to  this  end,  and  legal 
security  in  their  patterns. 

M.  Felix  Bogaerts,  Professor  of  History  at 
Antwerp,  examined: 
There  are  a  variety  of  means  adopted  for 
giving  the  people  of  Belgium  education  in 
the  arts.  Our  first  schools  are  the  Sunday 
schools:  in  them  the  children  of  the  poor 
are  instructed  to  the  number,  in  the  city  of 
Antwerp,  of  from^OOO  to  8,000.  Instruc- 
tion is  given  not  only  in  reading  and  writing, 
but  also  in  design.  The  children  educated 
In  such  schools,  are  therefore  qualified  (so 
far  as  their  future  occupation  may  be  con- 
nected with  the  arts)  for  the  exercise  of  such 
occupation.  Since  the  institution  of  these 
Sunday  schools  the  intelligence  of  the  people 
has  been  greatly  developed  in  reference  to  the 
arts.  Those  children  in  the  Sunday  schools 
who  show  a  disposition  for  the  arts,  are  en- 
couraged to  pursue  it.  Not  only,  therefore, 
do  they  find  encouragement  in  the  workshops 
of  the  manufacturer,  but  (if  they  have  a 
taste  for  superior  art)  in  the  studio  of  the 
artist.  A  vast  number  of  painters  at  Ant- 
werp have  risen  from  the  lowest  classes  of 
society.  The  next  step  is  taken  in  the  acade- 
mies. The  fine  arts  are  taught  at  the  acade- 
mies ;  but  that  part  of  academical  instruction 
which  is  devoted  to  manufactures,  is  only 
feebly  developed  in  them.  The  professors 
are  paid  by  the  city  or  town  in  which  they 
lecture.  Of  all  the  schools  of  the  academy, 
that  which  i«  most  frequented  is  the  school  of 
architecture.  There  they  learn  perspective, 
the  interior  decoration  of  houses,  and  various 
branches  connected  with  internal  and  ex- 
ternal architecture.  These  means  nave  much 
improved  the  taste  and  manufactures  of  Bel- 
gium. 

Charles  Toplis,  Esq.,  examined : 

I  am  one  of  the  vice-presidents  of  the 
London  Mechanics'  Institution,  and  I  am 
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also  director  of  the  Museum  of  National 
Manufacture* in  Leicester-square.  In  Paris, 
the  splendid  collection  of  tbe  Louvre  is  open 
to  any  applicant  there  to  study,  to  make 
copies  from  the  pictures  and  from  the  statues. 
In  Bordeaux  tbey  have  a  similar  collection, 
not  upon  the  same  scale  as  the.  Louvre,  but 
they  have  a  collection  of  pictures  and  of 
statues  which  are  also  open  to  any  applicant 
to  study.  In  Lyons,  I  believe,  their  schools 
are  more  expressly  directed  to  their  peculiar 
manufacture,  namely,  the  silk  manufacture. 
1  believe  it  is  the  case  in  thrir  university 
schools,  that  they  are  open  indiscriminately 
to  all  students.  Tbe  university  of  Paris  and 
the  medical  schools  are  there  open.  They 
have  also  schools  for  the  training  of  artisans ; 
tbey  arc  at  present  re-modelling  or  rather 
re-organising,  I  should  say,  the  Conserva- 
toire des  Arts  et  Metiers,  and  there  is  now  a 
series  of  models  made  by  tbe  pupils  of  one 
of  these  schools,  which  are  made  in  a  credit* 
able  and  workman- like  way  ;  that  is,  they 
are  made  to  scale  and  correctly  finished. 
Tbey  are  going  on  to  complete  an  entire  col- 
lection of  all  the  most  useful  machines  that 
are  employed  in  great  works  and  in  manu- 
factures. Originality  of  design  is  very  scarce, 
and  in  England  art  is  chiefly  confined  to 
eopying.  1  can  give  an  instance  of  that ; 
the  common  earthenware  manufacture  takes 
its  style  of  ornament  from  China,  that  was 
brought  over  here  many  years  ago ;  they  still 
continue  that  barbarous  style  of  eoveiing 
which  the  Chinese  had  adopted.  A  very 
great  improvement  has  been  recently  made 
in  the  means  of  multiplying  the  copies  of 
designs  for  transfer  to  the  surface  of  the 
Ware,  by  printing  off  a  continuous  sheet,  and 
such  is  tbe  constant  demand,  —  but  this 
comes  from  tbe  bad  taste  of  the  public  per- 
haps,—such  is  the  constant  demand  for  the 
old  Chinese  barbaric  ornaments,  that  they 
have  been  obliged  to  engrave  their  cylinders 
in  the  new  machines  to  those  patterns,  though 
they  have  at  the  same  time  brought  forward 
much  more  tasteful  designs  of  their  own ; 
but  still  the  great  demand  by  tbe  public  has 
compelled  them  to  adopt  the  old  rude  style  of 
ornament.  I  know  one  house  now  that  has 
had  in  hand,  I  think  for  at  least  four  years, 
a  service  of  porcelain  for  the  King,  and  it 
has  been  retarded  in  its  finishing  a  very  long 
time  by  the  manufacturer's  inability  to  pro- 
cure a  sufficient  number  of  first-rate  hands 
to  do  the  painting  upon  it.  I  lay  down  as 
a  principle,  that  having  instructed  the  artisan 
to  a  certain  extent  in  the  general  principles 
of  design,  I  would  then  allow  him  to  confine 
his  attention  to  the  particular  branch  of 
manufacture  to  which  the  design  is  applica- 
ble. 1  should  take  a  man  perfectly  con* 
versant  with  that  branch  of  the  business,  and 
give  him  the  pupils,  and  say,  "  Now  you 


take  those  pupils,  and  instruct  them  in  all 
that  is  necessary  for  this  particular  depart* 
ment;''  in  the  instance  of  porcelain  he  would 
say  to  him,  u  You  have  been  accustomed  to 
use  such  and  such  colours,  which  are  at  onoe 
obvious  to  your  eye ;  you  know  the  colours 
you  are  going  to  apply  to  your  picture  by 
their  appearance  on  the  palette,  and  you 
know  they  will  have  the  same  effect  to  the 
eye  which  they  have  upon  the  palette;  here 
you  arc  going  to  encounter  a  totally  different 
principle;  you  are  taking  a  colour  which  is 
totally  different  in  appearance  to  what  it  will 
be  when  it  has  been  subjected  to  the  process 
of  burning.   This  is  perfectly  new  to  tbe 
student ;  he  then  has  to  be  instructed  in  and 
shown  what  are  these  changes  that  take  place 
in  the  colours  in  tbo  operation  of  burning. 
This  is  a  preliminary  training  which  he  must 
necessarily  go  through."    Then  there  is  the 
effect  of  different  fluxes  upon  tbe  colours, 
tbe  effect  of  the  different  combinations  of 
colours,  the  quantity  of  flux  that  is  necessary 
for  one  colour  and  is  necessary  for  another 
that  are  to  be  exposed  to  the  same  degree  of 
heat ;  the  colours  that  require  different  de- 
grees of  heat ;  and  all  these  technical  pecu- 
liarities must  be  taught  to  the  general  student 
of  design.    He  is  only  qualified  before  he 
comes  there  by  training  of  the  eye  and  the 
hand  ;  his  eye  can  measure  fonns  and  trace 
their  contours,  his  hand  can  make  the  copy 
upon  a  plane  surface  of  those  forms;  for  in 
the  iron  foundry,  for  instance,  tbe  student 
who  had  been  taught  to  draw  ornaments  upon 
a  flat  .surface,  appropriate  to  that  kind  of 
material,  would  have  to  be  taught  when  he 
comes  to  apply  himself  to  this  particular 
branch,  that  all  kinds  of  forms  would  not  be 
admissible;  they  would  not  deliver  from  the 
sand,;  he  must  have  a  peculiar  knowledge  of 
what  will  and  what  will  not  be  manageable 
in  tbe  hands  of  the  moulder,  and  then  he 
comes  to  a  peculiar  technical  training.  That 
is  another  instance,  and  1  fancy  it  will  be 
found  generally  to  prevail  all  through. 

Mr,  Joseph  Clinton  Robertson,  examined : 

You  conduct  the  Mechanics'  Magazine  !— 
I  do. 

How  long  have  you  conducted  it! — From 
its  commencement,  about  eleven  years  ago. 

Has  it  diffused  a  great  deal  of  information 
among  the  artisans  of  this  country !— I  trust 
it  has;  it  has  a  very  extensive  circulation. 

Have  you  had  an  opportunity  of  observing 
whether  there  is  a  want  of  drawing  among  the 
working  mechanics]  —  I  should  say  there  is  a 
very  considerable  want  of  a  knowledge  of 
drawing;  but  I  would  qualify  the  observation 
in  this  way : — it  is  not  so  much  an  ignorance 
of  tbe  uses  of  drawing,  its  intent  and  mean- 
ing, as  a  want  of  personal  skill  in  the  practice 
Of  it.   I  have  scarcely  ever  found  among 
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mechanics  (and  I  hare  had  intercourse  with 
a  very  great  many)  an  instance  of  their  not 
being  able  to  comprehend  perfectly  any  gco. 
metrical  drawing  that  was  submitted  to-tbem. 
It  is  a  common  saying  among  tb^em,  that 
they  can  comprehend  any  form  of  construc- 
tion better  from  a  drawing  than  from  the  best 
written  description.  Indeed,  as  most  of  tbem 
work  from  drawings  and  patterns,  it  is  abso- 
lutely necessary  that  they  should  be  able  to 
do  so.  They  can  read  drawings,  if  I  may  so 
speak,  and  understand  them  thoroughly, 
though  they  cannot  themselves  draw;  just  as 
many  a  man  can  read  and  understand  our 
best  authors,  who,  if  he  were  himself  to  take 
pen  in  hand,  could  not  write  a  single  sentence 
grammatically.  I  may  add  also,  that  I  do 
uot  think  it  is  from  want  of  opportunities  of 
acquiring  a  knowledge  of  drawing',  or  from 
any  neglect  of  those  opportunitfes,  that  the 
majority  of  mechanics  are  thus  ignorant  of 
drawing,  but  because  they  have  had  no 
occasion  to  practise  the  art. 

Why  have  they  had  no  occasion  to  prac- 
tise it? — It  seems  to  me  to  be  but  a  necessary 
result  of  the  great  extent  to  which  division  of 
labour  is  carried  in  this  country.  Every  man 
of  the  working  classes  looks  out  for  and  stu- 
dies that  branch  of  art  only  by  which  he  ex- 
pects to  get  a  living;  he  confines  himself  to 
that  alone.  Take,  for  instance,  the  case  of 
any  large  manufactory ;  it  does  not  require 
probably  above  four  or  five  good  draftsmen  to 
keep  two  or  three  hundred  men  constantly  at 
work.  Of  course,  it  would  be  labour  thrown 
away  for  the  great  body  of  those  men  to  ac- 
quire any  greater  knowledge  of  drawing  than 
is  requisite  to  enable  them  to  comprehend  the 
designs  entrusted  to  them  for  execution. 

Do  not  you  think  it  would  be  of  advantage 
to  every  mechanic  to  be  able  to  draw?— I 
think  it  would  be  a  great  waste  of  time  in  any 
mechanic  to  learn  an  art  that  he  could  not 
turn  to  some  practical  account ;  and  I  think 
that  it  is  from  a  conviction  of  this  among 
mechanics  themselves  that  they  refrain  so 
generally  from  cultivating  drawing. 

Is  not  it  a  deficiency  of*the  system  that  in 
that  general  division  of  labour  there  should 
not  exist  classes  occupied  in  adapting  the 
principles  of  design  to  general  use?— I  be- 
lieve that  in  every  trade  there  ks  a  natural  de- 
mand for  designers,  wbieh  produces  as  many 
designers  as  are  wanted. 

Are  those  designers  sufficiently  instructed! 
—I  think  tbey  generally  are  sufficiently  in- 
structed. 1  have  never  met  in  all  my  ex- 
perience any  want  of  talent  in  designing  in 
any  branch  of  manufacture. 

Have  you  ever  had  an  opportunity  of  com- 
paring the  designs  made  here  with  the  de- 
signs made  in  France?— Not  from  visiting 
the  workshops  of  France ;  but  I  have  seen 
numerous  French  publications  of  works  of 


art,  and  such  specimens  of  French  art  as 
have  been  imported  into  this  country,  and  I 
do  not  consider  that  we  are  behind  our  neigh- 
bours, except  in  a  very  few  branches. 

You  do  not  consider  that  we  are  in  general 
behind  the  French  in  design  as  applied  to 
manufactures?  —  Not  behind  the  French, 
certainly. 

On  what  facts  do  you  ground  that  opiniont 
— On  the  proved  ability  of  the  English  arti- 
san to  do  any  thing  you  can  put  him  to  as 
well,  if  not  better,  than  any  other  artisan  in 
the  world,  provided  only  you  can  pay  him 
what  he  calls  living  wages  for  his  labour,  1 
which  are,  unfortunately,  with  us  much 
higher  than  in  any  other  country;  and  on  the 
fact,  that  many  of  those  fine  designs  for 
which  the  French  have  the  credit  are  ilk 
reality  the  productions  of  our  own  mechanics. 
You  commonly  hear  it  said  that  the  patterns 
of  French  prints  are  much  superior  to  ours. 
Now  it  is  notorious  (abroad  at  least,  if  not  at  " 
home),  that  most  of  the  engraved  cylinders 
used  in  France  are  supplied  from  this  coun- 
try. A  friend  of  mine  went  into  a  mercer's 
shop  in  Paris,  and  was  shown  there  some  very 
beautiful  printed  cloths— chintzes,  1  believe; 
he  dropped  an  expression  of  surprise  that  our 
English  manufacturers  could  not  produce 
such  elegant  patterns  as  those  he  saw  before 
him.  The  shopman  smiled  and  replied, "  To 
tell  you  the  truth,  sir,  the  cylinders  from 
which  these  cloths  were  printed  came  from 
Manchester. 

That  applies  to  the  printed  cotton  manu- 
facture?— Yes,  to  that  particularly. 

Do  you  mean  to  extend  that  observation  to 
all  the  more  fanciful  description  of  goods  in 
which  design  more  peculiarly  enters,  as  well 
as  to  the  cotton  manufacture? — I  really  do 
not  know  how  to  limit  the  observation,  for 
though  the  French  do  perhaps  excel  us  hi 
fancy  goods,  I  think  this  is  more  owing  to  the 
talents  of  our  artisans  being  employed  in  a 
more  profitable  direction,  than  to  any  infe- 
riority of  taste  in  them.  The  great  object 
with  every  English  manufacturer  is  quantity  ; 
with  him,  that  is  always  the  best  article  to 
manufacture  of  which  the  largest  supply  to 
required ;  he  prefers  much  a  large  supply  at  a 
low  rate  to  a  small  supply  at  a  higher;  and 
that  even  should  the  present  profit  be  lets 
from  the  former  than  the  latter,  because,  hi 
the  long  run,  the  larger  the  demand,  the 
steadier  it  is  sure  to  be.  I  do  not  think  this 
is  a  point  which  has  been  sufficiently  consi- 
dered. From  the  great  command  of  capital 
possessed  by  the  English  manufacturer,  the 
immense  capabilities  of  his  machinery,  and 
the  unrivalled  skill  and  industry  of  his  work- 
men, he  is  enabled  to  turn  out  a  greater 
quantity  of  goods  in  a  given  time  than  the 
manufacturer  of  any  other  country  what- 
ever; while  our  wide-spread  commercial  re- 
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rations  present  him  with  facilities  of  disposal 
such  as  no  other  manufacturer  enjoys.  He 
lays  out  himself  accordingly  to  supply  those 
manufactures  that  are  most  in  demand  all  the 
world  over ;  and  those  that  are  the  most  in 
demand  among  mankind  at  large  will  in  the 
nature  of  things  always  be  of  the  least  taste- 
ful description,  that  is  to  say,  till  the  bulk  of 
mankind  are  much  more  cultivated  than  they 
now  are,Jor  are  likely  soon  to  be.  ' 

Do  you  think  that  if  they  exercised  a 
greater  degree  of  taste  upon  the  same  mate- 
rial of  manufacture  there  would  be  a  greater 
demand  for  that  manufacture?— I  doubt  that 
very  much  ;  the  taste,  such  as  it  is,  does  not 
seem  to  be  any  drawback  on  the  demand. 
You  must  improve  the  public  taste  greatly 
before  you  can  expect  to  witness  any  mate- 
rial improvement  in  the  productions  of  those 
who  minister  to  it. 

How  would  you  improve  the  public  taste  1 
—That  is  the  question  for  consideration. 

Is  not  the  public  taste  improved  by  the 
sight  of  works  of  good  design! — Decidedly. 

Do  you  suppose,  if  works  of  good  design 
went  into  the  market  with  works  of  bad  de- 
sign, that  in  the  end  the  works  of  good  de- 
sign would  not  be  preferred) — I  am  not  sure 
of  that ;  I  think  the  public  eye  requires  to  be 
educated  in  matters  of  taste,  in  the  same  way 
that  the  understanding  requires  to  be  en- 
lightened by  reading  and  study. 

Do  not  you  suppose  that  the  public  eye  is 
enlightened,  in  matteis  of  taste,  by  the  ex- 
hibition of  well-designed  works? — No  doubt; 
the  more  habituated  the  eve  is  to  the  contem- 
plation of  beautiful  forms,  the  less  relish  it 
will  have  for  the  grotesque,  the  gorgeous,  and 
the  glaring,  in  which  rude  and  vulgar  na- 
tures delight;  and  hence  the  superiority  of 
the  educated  and  travelled  classes  in  all  that 
regards  matters  of  taste;  the  same  pattern 
which,  for  elegance  of  drawing  and  delicacy 
of  colouring,  would  be  appreciated,  and,  be- 
cause appreciated,  universally  sought  after  in 
the  west  end  of  the  town,  would,  in  all  likeli- 
hood, be  passed  over  unheeded,  if  not  con. 
temned,  in  Wapping,  or  any  similar  neigh- 
bourhood. 

Is  it  not  the  inference  from  that,  that 
it  is  desirable  to  improve  the  taste  of  the 
persons  at  Wapping,  who  do  not  so  highly 
appreciate  that  which  is  well  designed  ?  — 
Most  desirable,  certainly ;  the  taste  of  the 
entire  public  wants  improving ,  but  as  regards 
the  mechanical  classes,  I  think  they  are 
rather  before  than  behind  the  public  taste  in 
this  respect. 

Then  how  de  you  account  for  the  circum- 
stance which  has  been  stated  in  evidence  to 
this  Committee,  that  many  patterns,  parti- 
cularly in  the  silk  manufacture,  which  are 
brought  over  from  France,  are  greedily  sought 
for,  and  copied,  in  preference  to  those  of  our 


own  workmen? — I  ascribe  the  demand  for 
French  goods  partly  to  a  taste,  a  vulgar  taste 

it  may  be  called,  for  what  is  far-  fetched  and 
high-priced,  partly  to  the  actual  superiority 
of  the  French  patterns,  many  of  them  de- 
rived,  as  I  have  before  stated,  from  an 
English  source,  and  partly  to  fashion,  for 
which  you  can  often  assign  no  reason  what* 
ever.  A  cylinder,  engraved  at  Manchester, 
is  sent  to  Lyons,  and  the  article  printed  from 
it  comes  back  here,  and  is  very  much  in 
request  as  a  French  pattern  among  persons 
who  know  nothing  of  its  history,  because,  of 
course,  the  person  that  supplies  the  engraved 
cylinder  to  the  French  manufacturer,  does  it 
upon  the  understanding  that  he  will  not  make 
the  pattern  engraved  on  it  previously  known 
in  this  country. 

Then  you  do  not  admit  that  any  actual 
superiority,  in  point  of  taste,  exists  in  France  ? 
—I  do  not  know  any  thing  that  our  artisans 
are  not  capable  of  producing,  taking  this 
always  into  consideration,  that  the  price  off 
food  in  this  country  is  sueh  that  it  will  not 
allow  them  to  devote  to  many  descriptions  of 
work  the  same  length  of  time  which  foreign 
artisaus,  with  their  cheaper  means  of  sub- 
sistence, can  afford  to  expend  upon  them. 

You  have  said  that  at  the  west  end  of  the 
town  you  think  there  is  a  better  taste  than  at 
Wapping? — Unquestionably;  it  is  a  highly 
educated  taste;  the  best  of  which  the  country 
can  boast. 

At  the  west  end  of  the  town,  do  you,  or 
do  you  not,  find  the  goods  of  foreign  manu- 
facture more  in  demand  than  at  the  other 
end  of  the  town  ? — I  believe  they  are.  £ 

Then  how  do  you  reconcile  that  with  the. 
opinion  you  have  expressed,  that  the  English 
manufactures  are  equal  in  taste  to  the  French  1 
— That  is  not  exactly  the  opinion  I  expressed  ; 
1  have  admitted  that  the  French  do  probably 
excel  us  in  fancy  goods,  but  I  claim  for  our 
English  workmen  the  merit  of  producing 
many  of  those  patterns  for  which  the  French 
get  credit;  aad  I  claim  for  them  also  the 
ability  to  do  any  thing  which  any  other 
artisans  can  do,  if  you  will  but  make  it 
woith  their  while. 

Do  you  then  suppose  that  all  the  French 

English  patterns  ? — Not  the  whole  of  them, 
but  I  apprehend  that  a  great  part  are. 

Do  you  suppose  that  a  great  part  of  the 
fancy  silks  which  are  consumed  at  the  west 
end  of  the  town  are  founded  upon  English 
patterns  ?— Not  the  fancy  silks;  that  is  a 
branch  of  manufacture  long  peculiar  to 
France,  and  which,  for  various  reasons,  is  as 
yet  but  in  its  infancy  in  this  country.  My 
observations  have  reference  to  the  various 
cotton  and  linen  fabrics,  in  which  the  arts  of 
design  may  be  carried  to  as  great  a  degree  of 
perfection  as  in  silks. 
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Are  they  carried  to  as  great  an  extent  as  in 
the  Jaequard  loom  ? — They  are  not,  but  they 
might  be. 

With  respect  to  various  articles  of  manu- ' 
facture  in  which  the  fine  arts  are  exercised, 
for  instance,  the  time-pieces  and. 'figures  in 
or-mulu,  candelabra,  and  various  articles  of 
that  kind,  which  are  formed  upon  classical 
models  of  the  antique,  are  they  principally 
the  work  of  English  artists,  or  do  they  come 
from  France? — I  believe  the  greater  part  of 
them  come  from  France ;  but  I  am  satisfied 
our  artists  could  produce  equally  good  articles 
of  that  description,  if  we  could  afford  or 
chose  to  pay  the  higher  price,  which  would 
be  requisite  to  remunerate  them. 

Why  must  they  have  a  higher  price! — 
Because  provisions,  and  consequently  wages, 
are  high. 

How  comes  it  that  we  can  undersell  them 
in  cotton  goods  1— Because  machinery  has 
here  to  a  great  extent  superseded  human 
labour)  and  because  in  the  case  of  cotton 
goods  there  is  an  immense  supply  to  com- 
pensate the  manufacturer  for  low  prices. 

Then  there  is  not  a  demand  for  fancy  ar- 
ticles of  the  kind  mentioned  !~ Yes,  a  de- 
mand for  them  among  the  higher  classes, 
but  little  disposition  on  the  part  of  English 
manufacturers  to  embark  in  the  production 
of  them;  they  prefer  turning  their  attention 
to  things  of  a  more  ordinary  description, 
which  every  one  wants.  It  was  mentioned  by 
Mr.  Toplis,  that  in  the  case  of  a  set  of  porce- 
lain preparing  for  the  King,  the  work  was 
stopped  in  its  progress  for  want  of  artists  of 
sufficient  skill.  Now,  I  should  think  that 
was  very  likely  to  be  the  casej  and  yet  I 
should  be  slow  to  deduce  from  it  an  inference 
to  the  prejudice  of  our  native  artists.  Kings 
can  never  be  numerous  as  customers,  and  no 
manufacturer  would  ever  think  of  rearing  up 
designers  for  the  special  purpose  of  supplying 
an  occasional  order  from  such  a  quarter. 

Then  do  you  lay  down  this  principle,  that 
it  is  in  vain  to  offer  to  the  great  mass  of 
consumers  works  which  combine  with  perfect 
manufacture  elegance  of  design,  because  they 
would  not  be  appreciated  by  them  ? — I  think, 
considering  the  existing  state  of  taste  among 
the  great  mass  of  consumers,  you  might  pro- 
duce patterns  so  elegant  that  they  Would  not 
sell;  for  instance,  in  the  negro  markets  of 
the  West  Indies  and  America,  which  take  a 
large  supply  of  goods  from  this  country,  the 
more  gaudy  an  article  is,  the  more  of  red 
and  yellow  in  barbarous  combination  there  is 
in  it,  the  more  likely  it  is  to  please. 

Is  not  that  an  extreme  case}  — I  hardly 
think  so  ;  our  fabrics  go  over  all  the  world. 
People  of  taste  are  fond  of  complaining  of 
the  many  ugly  patterns  which  our  manufac- 
turers are  constantly  sending  forth,  when 
with  the  same  trouble,  and  at  the  same  ex- 


pense, so  much  finer  patterns  may  be  pro* 
duced;  but  they  would  not  do  so,  if  they 
only  considered  how  many  ugly  tastes  our 
manufacturers  have  to  cater  for. 

Do  yeu  apprehend  that  the  ware  of  Wedg- 
wood was  indebted  for  any  of  the  preference 
shown  to  it  to  the  delicate  design  upon  it  ? — 
No  doubt  the  elegance  of  the  design  con- 
tributed to  the  circulation  of  the  ware. 

Has  the  Wedgwood  ware  been  in  general 
me !— In  universal  use. 

Is  not  the  design  upon  that  ware  a  classic 
pattern  from  the  antique,  brought  from  the 
extremities  of  Italy? — Some  of  it  is  of  that 
description,  some  not;  but  it  is  the  general 
character  of  the  ware. 

Do  not  the  designs  which  are  mOst  sought 
for  by  the  great  mass  of  consumers  proceed 
from  the  excavations  of  Pompeii  1 — I  doubt  • 
whether  those  are  the  designs  most  sought 
afyer;  there  is  a  pattern  which  was  a  long 
time  in  very  general  use  for  table  services, 
called  the  *'  Willow  Pattern;"  there  is  no- 
thing very  classical  in  that. 

Do  yon  suppose  that,  if  the  ware  be  equally 
good,  and  the  design  more  elegant,  in  course 
of  years  the  consumption  would  be  greater 
or  not  1—1  have  no  doubt  that  such  an  in- 
crease of  elegance  in  the  productions  of  our 
potteries  would  help  to  improve  public  taste, 
and  to  produce  an  increased  demand  for 
articles  of  a  higher  cast. 

Do  you  think  that  in  the  long  run,  that 
which  is  founded  upon  admitted  principles  of 
beauty,  is  more  certain  ultimately  to  prevail, 
than  that  which  is  founded  merely  upon  the 
ephemeral  taste  of  the  day  ?— I  have  no  doubt 
of  it;  but  I  think  the  public  mind  must  be 
educated  to  distinguish  what  is  beauty  and 
what  not 

Do  not  the  artisans  of  this  country  form  a 
great  portion  of  the  public  of  this  country  ? 
—Yes. 

Are  not  they  consumers  as  well  as  pro- 
ducers of  manufactures  ?— No  doubt. 

Do  not  they  consume  the  articles  produced 
by  others, as  well  as  manufacture  themselves? 
—Yes. 

Then  if  you  educate  the  eye  of  the  artisan 
of  this  country,  would  not  you  educate  the 
eye  of  the  public? — Yes;  so  far  as  the 
artisans  make  a  part  of  the  public ;  I  do  not 
mean  to  question  that  the  artisans  at  large 
share  in  whatever  degree  of  bad  taste  dis- 
tinguishes the  country,  but  I  repeat  that  in 
my  opinion  they  are  rather  before  the  rest  of 
the  community  in  this  respect. 

Do  you  know  what  proportion  the  artisans 
of  the  country  bear  to  the  whole  population  f 
—I  cannot  at  present  state  the  exact  propor- 
tion ;  probably  a  fifth  or  sixth ;  but  whatever 
the  proportion  may  be,  I  apprehend  it  mat- 
ters not.  1  know  that  an  impression  to  the 
effect  I  have  Just  stated  does  exist  very 
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extensively  among  our  artisans  themselves. 
Nothing  is  more  common  than  to  hear  such 
of  them  as  have  any  thing  to  do  with  the 
designing  or  planning  of  works,  complain  of 
the  manner  in  which  they  are  constantly 
thwarted  by  the  bad  taste  of  those  who 
employ  them.  The  tailors  have  got  a  phrase 
among  them  which  describes  this  feeling  verv 
exactly;  they  call  it  "  working  to  the  head," 
or  fancy,  of  the  customer. 

Arc  there  any  means  of  giving  a  proper 
turn  to  the  bead  or  fancy  of  the  customer  ? 
— Many. 

What  means  !  —  I  would  particularise,  be- 
fore all  others,  the  circulation,  as  widely  as 
possible,  of  good  copies  of  the  best  existing 
works  of  art. 

Do  you  suppose  that  the  taste  of  the  cus- 
tomers would  be  influenced  materially  bj  the 
circulation  of  good  works  of  art! — Most 
materially;  I  consider  that  very  much  of 
the  bad  taste  of  the  country  has  been  owing 
to  the  circulation  of  wretched  prints  all  over 
the  country,  and  still  more  wretched  stucco 
images;  the  country  has  been  inundated  by 
them  for  the  last  fifty  years  and  more.  I 
may  observe,  by  the  way,  as  not  a  little 
curious,  that  this  inundation  has  not  pro- 
ceeded from  native  artists,  but  from  Italians. 
It  is  from  Italy  itself,  the  favourite  seat  of 
the  fine  arts,  that  this  flood  of  execrable 
taste  has  come  in  upon  us. 

Do  you  attribute  the  employment  of 
Italian  designers  upon  those  inferior  works 
to  the  circumstance  that  the  demand  of  the 
purchasers  originates  from  a  low  taste  in 
art! — No  doubt  they  consulted  the  taste  of 
their  customers. 

Do  you  consider  that  the  multiplication 
and  circulation  of  copies  of  good  models 
would  have  a  great  influence  in  refining 
public  taste,  and  producing  improvement  in 
works  of  design  *—  An  incalculable  influence. 

Do  you  consider  that  the  progress  of  the 
arts  in  this  country  is  impeded  by  the  want 
of  protection  for  new  inventions  of  import- 
ance'.1 —  Very  much  impeded.  Inventions, 
connected  with  the  arU  of  design,  of  new 
instruments,  or  new  processes,  for  example, 
are,  from  the  ease  with  which  they  can  be 
pirated,  more  difficult  of  protection  than  any 
other  inventions  whatever.  Such  protection 
as  the  existing  laws  afford  is  quite  inadequate. 
I  cannot  better  illustrate  my  meaning,  than 
by  mentioning  the  case  of  engraving  in  me- 
tallic relief,  an  art  which  is  supposed  to  have 
existed  three  or  four  centuries  ago ;  and  the 
re-discovery  of  which  has  been  long  a  desi- 
deratum among  artists.  Albert  Durer,  who 
was  both  a  painter  and  engraver,  certainly 
possessed  this  art,  that  is  to  say,  the  art  of 
transferring  bis  designs  after  they  had  been 
sketched  on  paper,  immediately  into  metallic 
relief,  so  that  they  might  be  printed  along 
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with  letter-press.  At  present,  the  only  sort 
of  engravings  you  can  print  along  with  letter- 
press are  wood-engravings,  or  stereotype  casts 
from  wood-engravings;  and  then  those  en- 
gravings are  but  copies,  and  often  very  rude 
copies,  of  their  originals;  while  in  the  ease 
of  Albert  Durer,  it  is  quite  clear  that  it  was 
his  own  identical  designs  that  were  transferred 
into  the  metallic  relief.  Wood- engravings, 
too,  are  limited  in  point  of  size,  because 
they  can  only  be  executed  on  box- wood,  the 
width  of  which  is  very  small ;  in  fact,  we 
have  no  wood-engravings  on  a  single  block 
of  a  larger  size  than  octavo ;  when  the  en- 
graving is  larger,  two  or  three  blocks  are 
joined  together;  but  this  is  attended  with 
so  much  difficulty  and  inconvenience,  that  it 
is  seldom -done.  From  the  specimens  of  me- 
tallic relief  engraving,  left  us  by  Albert 
Durer,  there  is  every  reason  to  infer  that  he 
was  under  no  such  limitation,  that  he  could 
produce  plates  of  any  size.  Now  the  im- 
portance of  such  an  invention  will  be  imme- 
diately seen,  when  it  is  considered  that  if 
you  could  produce  an  engraving  of  a  work 
of  art  with  as  much  facility  as  you  can  pro- 

.  ducein  types  a  copy  of  manuscript,  and  you 
could  work  this  engraving  along  with  the 
letter-press,  you  would  have  works  of  the 
largest  size  illustrated  to  a  degree  that  is  now 
unattainable,  and  might  multiply  copies  of 
works  of  art  with  twenty  times  the  celerity^ 
and  at  more  than  twenty  times  less  expense, 
than  you  can  do  now.  No  wonder,  therefore, 
the  re-discovery  of  this  invention  has  been  so 
long  a  desideratum.  Many  are  the  persons 
who  have  tried  to  accomplish  it;  and  I  know 
of  more  than  one  or  two  who  may  say  they 
have  succeeded.  About  the  year  1824,  a  Mr. 
Foulis,  well  known  as  an  eminent  printer  in 
Glasgow,  communicated  to  me  that  he  had 
made  a  re-discovery  of  this  art ;  and  he  pro- 
duced a  letter  from  xhe  late  -Mr.  Roscoe,  of 
Liverpool,  upon  the  subject,' in  which  that 
gentleman  gave  it  as  his  opinion  that  the  art 
had  existed;  and  from  what  Mr.  Foulis  had 

.stated  to  him,  that  be  believed  he  was  in 
possession  of  the  secret.  I  introduced  Mr. 
Foulis  to  two  other  gentlemen,  for  the  purpose 
of  bringing  this  art  into  use  if  possible.  We 
joined  together,  and  furnished  funds  for  fitting 
up  an  establishment  for  the  purpose ;  but 
after  some  time  differences  arose,  and  the 
thing  dropped  without  being  brought  to  a 
conclusion. 

Was  that  in  consequence  of  want  of  pro- 
tection 1— Principally  so  ;  there  was  a  dif- 
ficulty arose  on  that  head.  Mr.  Foulis  was 
between  seventy  and  eighty  years  of  age, 
and  we  were  naturally  very  anxious  that  be 
would  leave  us  some  specification  of  the 
invention,  that  we  might  be  able  to  work 
it  out,  to  indemnify  us  for  the  expenses  we 
were  incurring.  However,  Mr.  Foulis  could 
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not  be  prevailed  with  to  give  us  a  sufficient 
specification,  and  we  never  received  it 
from  him.  He  wished  that  we  should  take 
takeout  a  patent  for  our  mutual  protection  ; 
but  had  a  patent  been  taken  out,  that  would 
have  led  of  necessity  to  the  publication  of 
the  specification  ;  and  it  seemed  to  us  that 
were  it  once  published,  the  invention  would 
be  lost  as  a  matter  of  property  to  all  con* 
earned.  1  may  mention  that  the  differences 
I  Lave  alluded  to,  led  to  an  arbitration  be* 
fore  Mr.  Holland,  now  Baron  Holland,  in 
which  arbitration  the  question,  was  raised, 
whether  such  an  art  as  I  have  described  did 
really  exist  or  had  existed.  A  great  deal  of 
evidence  was  adduced  on  this  point,  and  a 
number  of  artists  examined,  and  the  result 
was,  to  prove,  beyond  all  dispute,  that  the 
art  had  existed,  and  had  been  lost. 

Is  Mr.  Foulis  alive! — I  believe  he  is 
dead,  and  probably  the  secret,  aa  far  as  he 
was  concerned,  died  with  him  ;  but  more 
recently,  about  eighteen  months  ago,  an 
eminent  engineer  in  town,  who  was  aware 
•  of  the  interest  I  had  taken  in  this  subject, 
came  and  informed  me  that  a  friend  of  his 
had  made  the  same  discovery.  To  put  this 
at  once  to  the  test,  I  gave  him  from  a  port- 
folio a  small  specimen  of  a  paper  pattern, 
and  he  pledged  himself  that  his  friend 
would,  next  morning,  produce  a  fac-similo 
of  it  in  relief.  The  next  morning  he  ac- 
tually brought  it  me,  done  in  relief,  and 
done  admirably  j  it  ,was  a  pattern  of  very 
great  difficulty,  and  a  copy  of  it  could  not 
have  been  executed  with  the  hand  within 
the  time,  nor  executed  half  so  well.    I  was 

Cfectly  satisfied  from  this,  that  the  art  so 
cb  sought  after  had  been  once  more  re- 
discovered.' The  gentleman,  however,  not 
being  himself  an  artist,  was  desirous  of 
disposing  of  this  secret.  1 1  was  suggested, 
as  before,  to  take  out  a  patent;  but  the 
answer  to  this  was,  that  if  patented,  he 
must  then  specify  the  process,  and  it  would 
be  immediately  pirated  in  every  garret  in 
London.  It  was  impossible,  in  fact,  that 
a  patent  could  give  him  any  protection  at 
all.  The  case  of  Sir  David  Brewster's 
kaleidoscope  furnishes  an  illustration  ex- 
actly in  point.  He  took  out  a  patent  for  it ; 
but  it  was  so  universally  pirated  that  he 
eould  not  protect  it,  and  he  made  little,  if 
any,  profit  from  an  article  which,  if  it  could 
have  been  adequately  protected,  might  have 
yielded  him  a  handsome  fortune. 

Have  any  suggestions  occurred  to  you  as 
to  the  best  mode  of  protecting  such  inven- 
tions 1 — I  do  not  know  any  mode  by  which 
a  property  in  inventions  of  this  description 
could  be  protected  ;  what  I  would  suggest 
is  this,  that  there  should  be  an  annual  pub- 
lic grant  for  the  reward  of  such  useful  in- 


In  the  present  instance,  all  that  the  party 
asked  was  the  sum  of  500/.  for  the  commu- 
nication of  his  important  secret ;  and  be- 
cause there  is  nobody  to  give  bim  this  sum, 
he  keeps  the  secret  locked  up  in  his  breast, 
and  very  probably  it  may  be  lost  again  to 
the  community. 

You  suppose  that  there  exist  no  means 
of  protecting,  aod  that  there  only  exist 
means  of  rewarding  such  inventors  ! — Yes. 

Is  your  opinion  against  the  possibility  of 
protection  generally  in  other  inventions  of 
art  ? — Against  the  possibility  of  protecting 
those  inventions  only  which  can  be  prac- 
tised by  such  numbers  of  persons  in  ob- 
scure holes  and  corners,  that  to  vindicate 
the  property  in  them  by  legal  process  is 
impossible ;  you  canndt  prosecute  a  whole 
nation. 

Cannot  you  prosecute  one  individual  t — 
Yes ;  you  may  prosecute  snd  put  down  one 
or  two,  but  when  every  body  infringes,  and 
you  have  to  prosecute  every  body,  your 
right  becomes  practically  a  complete  nullity. 
Where  could  be  a  stronger  proof  of  this, 
than  the  case  of  Brewster's  kaleidoscope, 
which  I  have  just  mentioned  ?  although  the 
undoubted  inventor  of  it,  he  was  powerless 
against  a  multitude.  It  may  be  said,  that 
an  inventor  so  circumstanced,  can  apply  to 
the  Society  of  Arts,  but  the  premiums  of 
that  society  are  so  small,  and  awarded  by 
committees  of  so  little  select  a  description, 
that  the  authors  of  really  valuable  inven- 
tions do  not  often  trouble  if 

You  would  recommend,  not  a  system  of 
protection,  but  a  system  of  reward  ? — In 
cases  of  the  peculiar  description  I  have 
mentioned,  there  are  many  cases  where  a 
patent  will  effectually  protect. 

Must  not  you  bring  proof  that  it  is  an 
original  design  before  a  reward  is  given  ? 
— I  think  there  might  be  a  commission  of 
learned  and  intelligent  persons  appointed, 
before  whom  an  inventor  might  go  and  sub- 
mit his  invention  without  much  risk  of  his 
being  able  to  deceive  them  as  to  its  origi- 
nality or  ability.  I  would  have  this  com- 
mission empowered  to  reward  most  liberally 
every  new  invention  or  improvement  which 
they  thought  likely  to  be  of  national  benefit ; 
and  that  at  once,  in  order  that  the  author 
might  have  early  enjoyment  of  the  fruits  of 
his  ingenuity,  and  be  left  free  to  exercise 
his  talents  in  the  production  of  other  in- 
ventions and  improvements.  They  should, 
in  fact,  act  on  the  same  principle  as  the 
Society  of  Arts,  but  with  larger  means. 
Many  useful  inventions  have  been  brought 
forward  through  the  medium  of  the  Society 
of  Arts.  I  believe  that  steel  engraving, 
which  has  done  such  wonders  for  the  fine 
arts,  was  first  introduced  in  consequence  of 
oiio  of  tiicir  jj r c  rxi  1  u-m s  ^  1) tit  X  ttj^prfclwnni 
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the  entire  number  of  inventions 
which  hare  been  rewarded  by  this  society 
compared  with  the  number  carried  into 
actual  practice,  the  disproportion  would  be 
found  enormous  ;  and  this  1  attribute  prin- 
cipally to  the  small ness  and  inadequacy  of 
their  premiums. ' 

Is  not  it  a  good  guarantee  for  the  ultimate 
success  of  an  invention,  that  the  artist  ap- 
peals to  the  tribunal  of  the  public  for  a 
decision  upon  the  merits  of  it?— Yes,  a 
very  good  guarantee  for  the  success  of  the 
invention,  but  not  a  guarantee  for  the  fruits 
of  that  Success  coming  into  the  inventor's 
pocket,  if  an  inventor  can  go  into  the 
market  to  supply  the  public  demand,  I 
think  the  public  feeling  is  such  that  they 
will  patronise  him  in  preference  to  any 
pirate  or  interloper ;  but  it  is  not  every 
inventor  who  has  the  means  of  doing  so, 
and  there  are  many,  such  as  amateur  me- 
chanics, who  though  they  msy  have  the 
means,  have  not  the,  inclination. 

Would  not  there  be  some  danger  in  in- 
terposing an  intermediate  tribunal  between 
the  public  and  the  inventor ;  would  it  not 
be  leaving  too  much  to  their  judgment,  and 
rendering  the  inventor  too  independent  of 
the  final  tribunal,  which  ought  to  decide 
upon  it,  namely,  its  merit  in  the  eyes  of 
the  public  T — I  think  the  occasional  loss  to 
the  public  would  be  very  small,  and  the 
advantage  in  a  general  view  of  the  matter 
would  be  extremely  great. 

Have  you  ever  turned  your  attention  to 
the  expediency  of  giving  every  advantage 
to  our  artists  of  seeing,  without  any  ex- 
pense, beautiful  works  of  art! — I  think  they 
cannot  be  made  too  universally  accessible. 

Is  there  any  want  of  natural  design  and 
taste  in  the  artists  of  this  country?— Not 
at  all  j  I  believe  they  are  equal  to  any  thing 
that  they  cau  be  put  to. 

Has  justice  been  done  to  them  in  allow- 
ing them  a  free  inspection  of  works  of  art? — 
.  i  do  not  think  it  has. 

Is  not  it  highly  expedient  that  such  ex- 
hibitions should  be  encouraged  7— Highly 
expedient. 

Have  Mechanics'  Institutions  had  a  good 
effect  in  improving  the  taste  of  the  artisans  ? 
1  —They  must  have  had  a  good  effect,  but  I 
should  say  not  so  good  an  effect  as  might 
have  been  expected,  or  such  as  they  are 
calculated  to  produce  under  more  judicious 
direction.  ■ 

In  what  respect?  —  I  think,  generally 
•peaking,  there  is  a  want  of  system  in  me- 
chanics' institutions ;  there  is  no  regular 
course  of  instruction  followed  in  any  of 
them.  When  ayoung  man  has  attended  for 
two  or  three  years,  the  circumstance  of  his 
having  so  attended  suggt-sts  no  definite  idea 
of  what  he  has  learned  during  the  time,  or 
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what  course  of  study  he  has  gone  through. 

You  would  wish  for  more  system  in  in- 
struction and  greater  uniformity  ? — I  should 
like  some  systematic  course  of  instruction, 
suited  to  the  wants  of  mechanics  to  be  fol- 
lowed. The  lectures  given  at  these  insti- 
tutions often  embrace  subjects  very  foreign 
to  the  purposes  of  mechanics'  institutions. 
All  sorts  of  topics  are  discussed,  and  in 
every  variety  of  order ;  there  seems  to  be 
no  principle  of  selection  adhered  to  what- 
ever. 

Do  you  think  it  desirable  that  to  a  certain 
extent  the  nation  should  assist  in  the  for- 
mation, or  in  the  construction  of  edifices 
to  be  devoted  to  the  instruction  of  artisans 
in  the  arts  ? — I  should  b«  very  jealous  of  the 
interference  of  Government.  ■ 

The  question  does  not  refer  to  interference, 
but  simply  assistance  without  interference?— 
I  should  hope  more  from  the  Government's 
undoing  what  it  has  done  in  the  way  of  ob- 
struction to  the  progress  of  the  fine  arts, 
than  from  any  thing  it  can  do  to  promote 


{To  be  continued.) 


MOTES  AND  NOTICES. 

We  think  the  sentence  about  which  the  dispute 
alluded  to  by  Mr.  Mark  has  arisen,  is  not  «'  con- 
structed  consistently  with  the  rules  of  grammar 
In  reference  to  perspicuity/' 

We  do  not  believe  that  an  engine  of  the  descrip- 
tion respecting  which  O.  H.  P.  makes  Inquiry  is 
any  where  at  work. 


Communications  received  from  Iver  M'lver— 
Mr.  Waldron— C.  W.— 8.  B.—Henrleus-Mr. 
Bergholt-V.  H.  H. 

LIST  OP  NEW  PATENTS,  GRANTED  BE- 
TWEEN THE  514th  OF  OCTOBER,  AND 
22u  OP  NOVEMBER,  1835. 
John  Birkby,  of  High  Town,  near  Leeds,  card- 
maker,  for  improvements  in  machinery  for  point- 
ing wire  applicable  for  making  of  cards  aud  pins. 
October  29  ;  tlx  months  to  specify. 

John  Springall,  of  Oulton,  Suffolk,  iron-founder, 
and  Robert  Ransome,  of  Ipswich,  for  an  Improved 
mode  of  manufacturing  of  certain  parts  of  ploughs. 
November  2;  six  months  to  specify. 

William  Keeae,  of  Bankside,  Surrey,  engineer, 
for  improvements  in  machinery  or  apparatus  for 
sowing  corn,  grain,  and  other  seeds,  and  manuring 
land ;  being  a  communication  from  a  foreigner  re- 
siding abroad.  November  2 ;  six  months  to  spe- 
cify. 

Juhn  Chanter,  of  Earl-street,  London,  and  of 
Upper  Stamford-street,  Surrey,  Esq.,  and  John 
Gray,  of  Liverpool,  engineer,  for  a  new  combina- 
tion of  parts  forming  an  improved  furnaie  for 
consuming  *moke  and  economising  fuel,  applicable 
to  locomotive  carriages,  steam-boats,  and  other 
useful  purposes.  November  tj  six  months  to 
specify. 

William  Crofts,  of  Radford,  Nottingham,  ma- 
chine-maker, for  improvements  in  machinery  for 
making  bobbin-net  lace ;  part  of  which  improve- 
ments are  for  the  purpose  of  making  figured  or 
ornamented  bobbin-net  lace.  November  4;  six 
months  to  specify.  i 
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LIST  OF  PATENTS   GRANTED  IN  SCOTLAND. 


John  Whitehead,  of  Hereford  Cottage,  Old 
Brompton,  Middlesex,  chemist,  far  improvements  in 
scouring  and  cleansing.  November  5 ;  six  months 
to  specify. 

Thomas,  Earl  of  Dundonald,  of 'Regent's  Park, 
for  improvements  in  machinery  and  apparatus  ap- 
plicable to  purposes  of  locomotion.    November  5  J ' 
six  months  to  specify.  •  • 

Henry  Adcock,  of  Sammerliiil  Terrace,  Birming- 
ham, engineer,  for  certain  iinproremeuts  at-oVtcka 
and  quays  to  facilitate  the  importation  and  exporr 
tation  of  merchandise  and  abridge  labour.  No- 
vember & ;  six  months  to  specify.  •  4 

William  Symington,  of  Bromley,  Middlesex, 
cooper,  tor  certain  improvements  in  the  machinery 
for  propelling  vessels  by  steam,  parts  of  which  are 
also  applicable  to  motive  machinery  of  other  de- 
scriptions, whether  actuated  hy  stoam  or  >>y  any 
other  moving  power.  November  7  ;  six  months  to 
specify.  , 

John  Wilde,  late  of  New  York,  now  of  Manches- 
ter, merchant,  and  Joseph  Whitwertii.  of  the 
latter  place,  engineer,  for  certain,  machinery  for 
effecting  the  operation  called  knitting,  and  pro* 
clueing  a  fabric  similar  to  that  of  knitted  stockings ; 
being  partly  a  communication  from  a  foreigner  re- 
siding abroad.  November  10  ;  six  months  to  specify. 

Thomas  Gregg,  of  Rote  Bank,  Bury,  Lancaster, 
calico  printer,  tor  a  mode  of  embossing  ami  print- 
ing at  one  and  the  same  time,  by  meant  of  a  cylin- 
der or  roller  on  goods  or  fabrics  made  of  or  trom 
cotton,  silk,  flax,  hemp,  or  woo),  or  any  one  or 
more  of  those  materials  or  on  paper.  November 
10  ;  six  months  to  specify. 

John  Eiicsson,  of  Alhany-street,  Regent's  Park, 
civil  engineer,  for  an  instrument  for  ascertaining 
the  depth  of  water  in  sras  and  rivers.  November 
14;  six  month*  to  specify. 

Johu  William  Fraser,  of  Ludgate  H>ll,  f«r  Im- 
provements in  apparatu*  for  descending  u.-ider 
water.   November  14 ;  six  months  to  specify. 

Nicholas  Troughton,  of  broad-street,  Loudon, 
gentleman,  for  an  improvement  in  finishing  orna- 
mental walls  ati-t  other  ornamental  surface?  ;  being 
a  communication  from  a  foreigner  residing  abroad. 
November  14;  six  months  to  specify. 

James  Cropper,  of  Nottingham,  lace  manufac- 
turer, and  Thomas  Brown  Milnes,  of  Lentnn 
Works,  bleacher,  for  certain  improvements  in  ma- 
chinery or  apparatus  for  »  mhroidrring  or  ornament, 
log  bobbin  net,  or  lace,  or  cloths,  stuff,  »r  other 
fabric*.  made  from  silk,  cotton,  wool,  flax,  or 
hemp;  being  a  communication  from  a  foreigner 
residing  abroad.  November  14;  six  months  to 
specify. 

John  Joseph  Charles  Sheridan,  of  Wafwoith, 
Surrey,  chemist,  for  certain  improvements  in  the 
several  processes  of  saccharine,  vinous,  and  asce- 
tons  fermentations.  November  17;  six  mouths  to 
specify. 

LIST  OF  PATENTS  FOR  SCOTLAND  SEAL- 
ED, BETWEEN  THE  2?d  OF  OCTOBER 

lmhvsixE21"  OF  N0VEMBER'  »». 

William  Wilkinson,  of  Liicas  street,  St.  George- 
in-the-East,  Middlesex,  for  a  certain  improvement 
or  improvements  in  the  mechanism  or  machinery  hy 
which  steam-power  is  applied  to  give  motion  to 
ships,  or  other  floating-voxels,  In  or  through  water. 
Sealed  at  Edinburgh,  October  22,  1833. 

Charles  Pierre  Devaux,  of  Fenchurch-street, 
London,  merchant,  for  an  invention,  communicated 
to  him  by  a  person  residing  abroad,  of  certain  im- 
provement.  in  smelting  iron-stone  and  Iron-ort. 


William  Lucy,  of  Birmingham,  miller,  for  aa 
Improvement  in  steam-engines.   October  23. 

Joel  Spi  ler,  of  Battersea,  Surrey,  engineer,  for 
an  improvement  or  improvements  upon  boilers  for 
generating  steam,  or  heating  water  or  other  fluids, 
for  .useful  purposes.   October  28. 

Hugh  Ford  Bacon,  of  Christ  College,  Cambridge 
gentleman,  for  an  improved  apparatus  for  regulat- 
ing the  flow  of  gas  through  .pipes  to  gas  burners, 
with  a  view  to  uniformity  of  supply.   October  28.  > 

Samuel  Slocum.  of  the  New-road;  jSt.  Paneras, 
Middlesex,  engineer,  '  for*  improvements  in  ma- 
Cfclnrry  for  makingmins.   November  2. 

Thomas  Fleming-Be-t^en,  of  Fair  View  'Avenue, 
Dublin,  civil  engineer;  lor  certain  improvements  in 
the  method  of  saspendingjiiid  adjusting  the  b«dle* 
of  railway  and  other  wheeled  carriages,  govern* 
ber  2. 

William  Longfield.  of  O' ley,  York,  whitesmith, 
for  an  improved  lock  of  fastening  for  doors,  and 
other  situations  where  security  is  required.  No* 
vembeM- 

Robert  Jupe,  of  New  Bond-street,  Middlesex, 
upholsterer,  lor  certain  improvements  in  expanding 
tables,  and  also  in  ornamental  des»ert,  flower,  and 
other  stands.   November  4.  - 

Elijah  Galloway,  of  Wellington-terrace,  Water- 
loo-road, engineer,  for  certain  improvements  ia 
paddle-wheels  for  propelling  vessels.  November  4. 

William  Palter-on,  of  Dublin,  gentleman,  bran 
Improvement  in  converting  hides  and  skins  into 
leather,  by  the  application  of  matter  obtained  from 
a  certain  material  not  hitherto  employed  for  that 
purpose.   November  4. 

George  Edmund  Donisthorpe,  of  Leicester, 
worsted  spinner,  an  I  Henry  Ra\v*»d,  of  the  same 
place,  hosier,  lor  certain  improvements  in  the 
combing  of  wool  anJ  other  fibrous  substances. 
November  6. 

John  Birkley,  of  High-town,  near  Leeds.  carJ- 
maker,  for  improvements  in  machinery  tor  pointing 
wire  appl  cable  for  inakiug  of  cards  and  pins. 
November  13. 

Richard  Whitcidc,  of  Ayr,  wine-merchant,  for 
certain  improvements  in  the  wheels  of  steam-car- 
riages, and  in  the  machinery  for  propelling  the 
sa  also  applicable  to  other  purposes.  Novem- 
ber 17. 


The  Supplement  to  the  last  volume,  containing 
title,  indexi  &c.  and  portrait  of  Charles  Vi*nidet, 
Esq.,  C.E.,  is  just  published,  price  Oa*.  Also,  the 
volume  complete,  in  boards,  price  0*.  &*. 

CO"  Patents  taken  out  with  economy  ami  de- 
spatch ;  Specifications  prepared  or  revised ;  Ca* 
veats  entered ;  and  generally  every  Branch  of 
Patent  Business  promptly  transacted.  Drawings 
of  Machinery  also  executed  by  skilful  assistants* 
on  the  shortest  notice. 


LONDON:  Published  by  J.  CUNNINGHAM,  at 
the  Mechanics'  Magazine  Office.  No.  fi.Peterbo* 
rough-court,  between  135  and  136,  Fleet-street. 
Agent  for  the  American  Edition,  Mr.  O.  Rich  , 
13,  Red  Lion-square.  Sold  by  G.  G.  Bknnis, 
65,  Rue  Neave,  Saint  Angoslln,  Paris. 

CUNNINGHAM  and  SALMON,  Printers, 
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194         FOOT-PASSENGER   BRIDGE  FROM   IIL'NGKRFOKD  TO  LAMBETH. 


DESIGN  FOR  A  FOOT-PASSENGER  BRIDGE 
AND  RIVER-ARCADE  BETWEEN  HUN- 
GERFORD  AND  LAMBETH. 

Sir, — Observing  from  the  newspapers 
thai  a  suspension-bridge  for  foot-pas- 
sengers from  Hungerford-market  to  Lam- 
beth is  in  contemplation,  perhaps  you  will 
allow  me  to  submit  the  accompanying 
rough  sketches  Of  a  mode  of  Rifling 
two  birds  with  one  stone;"  in  other 
words,  building  a  bridge  and  an  arcade, 
bazaar  at  almost  the  same  expense. 

The  iron  skeleton  of  the  arch  (fig.  1)  is 
supposed  to  constitute  the  frame-work  of 
the  shops,  which  may  be  covered  with 
either  wood  or  sheet-iron,  and  divided 
from  each  other  by  thin  partitions. 

Fig.  2  exhibits  the  appearance  the 
arch  would  have  in  its  complete  state. 

Fig.  3  is  a  diagonal  perspective  view  of 
part  of  the  arch  in  its  skeleton  state; 
and  fig.  4,  an  end-view,  also,  in  perspec- 
tive of  the  same  when  finished. 

A  A  are  the  compartments  for  shops, 
with  eafing  or  sleeping  rooms  above 
them,  CC.  B  is  the  thoroughfare  for 
foot-passengers. 

A  bridge  of  this  description,  for  foot- 
passengers  only,  would  not  require  any 
elevation  above  the  mere  arch;  as  a  few 
broad  steps  at  each  end  would  render  the 
ascent  and  descent  sufficiently  easy. 

The  advantages  of  such  a  plan  would 
be,  1.  The  revenue  to  be  derived  from  the 
shops ;  2.  The  extra  tolls  from  loungers 
and  purchasers;  rooms  appropriated  to 
cigar-smoking  and  refreshments  would 
be  peculiarly  attractive,  from  the  exten- 
sive view  the  bridge  would  afford ;  and, 
3.  an  abridgment  of  the  size  and  conse- 
quent expense  of  the  piers. 

1  am,  Sir,  yours  respectfully, 

William  Kanwell. 

Woolwich,  Nov.  21,  1835. 

P.  S.— I  Lave  long  entertained  the 
idea  that  the  above  would  be  an  eligible 
appropriation  of  the  materials  of  an  iron 
bridge.  I3y  a  little  alteration — as,  for 
instance,  by  suspending  a  horizontal  road, 
way  therefrom — a  passage-way  for  horses, 
vehicles,  &c.  might  be  added.  I  lately 
met  with  a  description  of  a  wooden 
bridge  at  Pennsylvania  upon  a  principle 
so  similar,  that  it  convinces  me  (while  it 


for  himself,  and  must,  therefore,  try  to  repose 
himself  upon  it  in  the  best  way  that  he  can."— 


dissipates  my  fancied  originality)  there  is 
no  practical  difficulty  whatever  in  the 
way. 

IVER  MACIVER  VeTSUS  MR.  HERAPATIl's 
FORMULA. 

"  lam  qfraid  Mr.  Urrapath's  bed  for  tome 
to  come  Mill  not  he  a  bed  offset;  but  he  has 

hi 

Ivkr  Macitar'i  Attack,  p.  43. 

So,  Mr.  Editor,  Iver  Maciver,  whoso 
pompously-  threatened  Mr.  Herapath's  re- 
pose in  the  language  prefixed  to  this 
communication,  discovers,  when  called  on 
to  demonstrate  the  theorem  which  was  to 
overturn  what  Mr.  Hera-path  had  feme, 
and  to  confer  on  the  world  a  splendid  dis- 
covery in  locomotion,  that  he  has  "  made 
a  slip!"  and  now  puts  forth  another 
theorem  by  way  of  correcting  his  former 
blunders.  This  is  somewhat  odd,  and 
rather  unusual;  however,  I  will  not  be 
hard  with  him,  he  shall  have  the  full 
benefit  of  his  amendment,  and  I  will  try 
his  skill  therein. 

If  V  be  the  velocity  in  miles -per  hour 
with  which  a  locomotive  train  starts  or  is 
set  in  motion,  h  the  absolute  fall  in  feet 
of  any  inclined  plane,  and  g  —  32|,  then 
"  the  last-acquired  velocity  in  miles  per 
hour,"  says  Iver  Maciver,"p.  124,  "  will 

be  */V»  +  «**  •  g.» 

Now,  V  being  a  general  quantity,  sup- 
pose it  =  0  ;  or  that  the  train  starts  from 
a  point  of  rest.  Then,  neglecting  the 
fractional  part  of  g,  we  shall  have  the 

15  — 

acquired  velocity  u  =  — =  5 •  45 

■ 

>J h  nearly.  That  is,  if  the  plane  decline 
at  the  rate  of  one  foot  per  mile,  the  velo- 
city at  the  end  of  one  mile  will  be  5*45 ; 

at  the  end  of  4  miles  5*45^/4  =10*9; 
at  the  end  of  9  miles  =  5-45  ^9  =  16-35 
miles  per  hour ;  and  so  on  perpetually 
incrensfn^as  the  square  root  of  the  length 
of  the  plane.  So  that  in  a  plane  falling 
no  more  than  one  foot  in  a  mile,  a  velo- 
city might  •ultimately  be  attained  of  100 
or  1,000  miles  per  hour,  but  a  uniform 
velocity  is,  under  any  circumstances  what- 
ever, out  of  the  question  ! !  The  absurdity 
does  not  even  stop  here.  The  theorem  is 
unlimited  as  to  load;  and,  therefore, it  is 
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immaterial  whether  the  load  be  a  pound 
or  a  1 ,000  tons,  whether  the  engine  be 
capable  of  moving  the  load  or  not;  and 
whether. the  boiler  be  heated  by  the  most 
powerful  fire  or  by  only  a  farthing  rush- 
light, the  same  Velocity  must  in  every 
instance  be  acquired  in  the  same  dis- 
tance 1  Did  ever  I  ver  Maciver  see  a  loco- 
motive-engine, or  converse  with  any  one 
who  had? 

Setting  out  still  from  a  point  of  rest,  let 
us  now  turn  the  train  up  hill.  In  this 
case  h,  as  every  mathematician  knows, 
becomes  negative,  and  we  hare  v  =  5*45 

\/ —a  «=  an  imaginary  quantity.  There- 

ftirt,  if  the  plane  rise  only  at  the  rate  of 
an  inch  a  mile,  or  an  inch  in  10,000 
miles,  the  velocity  will  be  imaginary. 
That  is,  the  train  will  neither  stand  still, 
go  forward,  or  backward;  nor  can  any 
one  tell  which  way  it  will  go,  except  per- 
haps Iver  Maciver,  who  may  find  it  out 
by  peeping  a  little  further  into  "  Nature's 
unerring  laws,"  with  which  he  seems  to 
be  so  intimate. 

Well,  since  this  theorem  will  not  an- 
swer up  hill,  or  down  hill,  let  us  try  what 
It  will  do  on  a  level.  It  is  too  bad  if  it 
will  riot  help  poor  Iver  Maciver  out  here. 

15 

In  thia  case  h  =  0  and  v  =  —  V;  or  the 

..  ,    ,  ,    15  , 

acquired  velocity -is  the -—a  part  of  the 

starting  velocity,  be  it  what  it  may.  Sup- 
posing, therefore,  the  train  by  some  means 
or  other  could  be  shoved  forward  with  a 
velocity  of  22  miles  an  hour,  the  engine 
would  be  able  to  keep  up  only  15;  if 
with  a  velocity  of  1 1,  only  74 ;  and  if  it 
was  at  rest,  there  it  must  remain  to  eter- 
nity, however  light  the  load  and  however 
nowerful  the  engine!!!  Oh!  excellent 
iver  Maciver. 

This  is  the  theorem — aye,  the  amended 
theorem,  too — which  is  to  furnish  the 
world  with  the  principles  of  locomotion, 
M  from,"  as  I  ver  Maciver  pompously  de- 
clares, u  Nature's  unerring  laws,"  — -  a 
theorem  producing  results  equally  absurd 
np  hill,  dewn  hill,  or  on  a  level.  It  is 
with  this  blundering  abortion  of  impo«. 
fence  he  presumes  to  test  the  labours  of 
Mr  Herapath,  and  because  they  will  not 
agree  with  il — how  in  the  name  of  corn- 
won  sense  can  they  ? — he  dares  to  pro- 
nounce them  wrong,  and  threatens  to 
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make  Mr.  Hera  path's  "  bed  for  some  time 
to  come  not  a  bed  of  roses !" 

I  beg  here  to  add,  that  strange  mis- 
takes have  been  made  respecting  Mr. 
Herapath 's  theorem  in  descending  trains, 
whether  intentional  or  not  the  parties  can 
best  tell.  If  any  one  will  read  the  first 
paragraph  of  Mr.  Herapath's  9th  letter, 
vol.  xxiii.  p.  426,  he  will  see  that  Mr. 
H.'s  reasons  for  limiting  the  descending 
application  to  a  fall  of  6  feet  per  mile, 
are  not  from  any  defect  in  the  theorem, 
hut  from  considerations  of  safety. 

Anti-Carper. 

PRINCIPLES  OF  LOCOMOTION. 

Sir, — I  find  that  my  scientific  oppo- 
nent, Mr.  Herapath,  has  announced  in 
the  "  Notes  and  Notices"  of  your  last 
Number,  *'  that  present  avocations  of  ft 
pressing  nature  oblige  him  to  defer  his 
reply  to  Iver  M(  I  ver  till  next  week,  or 
perhaps  a  week  longer."*  I  am  very 
nappy  to  find  that  Mr.  Herapath  is  at  last 
so  condescending  as  to  consider  the  old 
kilted  Highlander  worthy  of  his  personal 
notice.  This  is  fax  more  manly,  than  to 
allow  such  foul-mouthed,  harking  curs  as 
Anti-H.  and  Anti-Carper  to  defend  him; 
the  last  of  whom  has  done  Mr.  Hera- 
path's new  theory  more  injury  than  I 
have  yet  done  it  myself.  Mr.  Herapath 
will  find  (I  state  so  from  experience}  that 
he  has  ventured  into  a  very  cRfterent 
arena  (now  that  lie  has  condescended  to 
let  his  lights  burn  before  the  readers  of 
the  Mechanics'  Magazine)  than  what  he 
found  himself  in  some  years  ago,  when 
he  held  forth  in  the  Times  newspaper. 
There  he  met  with  noantagonist,  and  wa9 
allowed  to  thunder  forth  unopposed  his 
mathematical  and  physical  edicts,  to  the 
terror  and  astonishment  of  all  the  Fellows 
of  the  Royal  Soeiety. 

As  1  find,  Mr.  Editor,  that  it  wilt  not 
be  much  out  of  my  way,  I  beg  leave,  in 
the  first  place,  to  make  a  few  observations 
on  the  article  of  "  S.  Y.,  an  Engineer." 
He  states,  that  he  has  calculated  the  ve- 
locity which  a  body  will  attain  with  an 
initial  velocity  of  30  miles  per  hour  J  and 
that  at  the  end  of  one  mile,  the  descents 

•  The  nnte  here  quoted  was  an  Editorial  on% 
aod  we  thought  we  had  Mr.  Herapath'*  authority 
for  it;  but  on  referring,  at  hi*  request,  to  his  cor. 
ropondence  with  us,  we  find  that  we  had  apfkJied 
to  Iver  Maciver  an  allusion  intended  fo»  quifefc 
different  patty.— Ed,  M.  M. 

O  2 
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•  *    *  ft  *  m 

being  1  and  10  feet  per  mile,  the  velocities 
will  be  35}  and  52  miles  respectively ; 
and  this  be  has  done  from  theorems  given 
in  Dr.  Gregory's  "  Mathematics  for 
Practical  Men."  I  have  ot  by  me  a 
copy  of  that  book  to  refer  to,  but  sup- 
posing S.  Y.  to  have  made  no  mistake, 
then  Dr.  Gregory's  theorem  must  be 

15 

V  -j- »/2gh  *22»  which  theorem  I  demon- 
strated in  my  last  article  to  be  nntrne. 
I  am  afraid  S.  Y.  has  made  some  blun- 
der, for  on  turning  to  Dr,  Gregory's  arti- 
cle on  the  same  subject,  vol.  ii.  of  the 
Woolwich  Course,  I  find  the  two  follow- 
ing theorems : — 

558  2y  sin  t  a8cen^*neT  V^nc » 

and  S  =        .  for  the  descending  plane. 

D  % 

From  this  last  theorem  we  obtain  v  = 

v'V«  +  2*Stin..=  </V*+29k,  the 
same  as  in  my  last  article. 


velocity  per  second :  hence  73-3  X  ^  = 

50  miles  velocity  an  hour,  agreeing  with 
Dr.  Lardner*s  last  statement*  And  thus, 
Mr.  Editor,  I  have  got  two  Doctors  to 
agree  with  me,  or  rather  I  agree  with  the 
two  Doctors. 

•  As  I  find  this  article  is  alreadv  of  suffi- 
cient length,  I  must  for  a  few  days  post- 
pone the  remarks  which  I  promised  to 
make  in  my  last  article. 

Yours,  &c. 

Iver  M'Iver. 

.  Nov.  33.  1835. 


When  I  wrote  my  last  article,  I  had 
not  read  Dr.  Lurdner's  correction  of 
some  part  of  his  evidence  on  the  Great 
Western  Railway  Bill.  He  states  in  his 
correction,  vol.  x*iv.  p.  67,  «•  We  must 
add  to  the  square  of  the  velocity  due  to 
the  descent  down  the  plane  from  a  state 
of  rest  the  square  of  the  initial  velocity, 
etc."  Dr.  Lardner  does  not  explain  how 
we  are  to  find  the  velocity  due  to  the  de- 
scent from  a  state  of  rest  The  question  he 
alludes  to  is  this :— The  length  of  the  Box- 
hill  plane  is  2}  miles,  or  13,200  feet,  the 
descent  1  in  107.  Now,  suppose  a  carriage 
or  train  to  have  acquired  a  velocity  of  20 
miles  per  hour  on  commencing  the  de- 
scent, tjie  steam  being  then  turned  off, 
Dr.  Lardner  states,  that  the  velocity  at 
the  foot  of  the  plane  will  be  50  miles  per 
hour.  We  shall  see  how  this,  agrees  with 

the-  theorem,  v  =  \/  V2  +  2  g  S  sin.  t. 
Dr.  Lardner  assumes  a  descent  of  1  in 
250  as  a  balance  for  friction.  Now, 
suppose  250  =  o,  107  6,  and  let 
111 

-  — -  =  2  =  «n.  t,  then  h  =  S  sin.  ». 
Then,  by   the   above   theorem,   v  = 


PREMIUMS  OFFERF.D  BY  THE  ROYAL 
CORNWALL  POLYTECHNIC  SOCIETY 
FOR  1836.  , 

[We  are  glad  to  understand  that  the 
competition  for  these  useful  premiums  is 
not  confined  to  Cornwall,  but  open  to 
ingenious  men  of  all  parts  of  the  king- 
dom.—Ed.  M.  M.] 
» 

A  premium  of  ten  guineas,  by  Sir  Charles 
Lemon,  Bart,  and  R.  W.  Fox,  Esq.,  for  the 
best  series  of  practical  experiments,  tending 
to  prove  how  the  dangers  attendant  on  the 
present  mode  of  blasting  rocks  may  be  most 
effectually  and  economically  guarded  against. 

Two  premiums,  the  first  of  seven  guineas, 
the  second  of  three  guineas,  by  G.  S.  Borlase, 
Esq.,  for  the  two  best  chemical  or  mechanical 
plans  for  ventilating  mines,  which  can  be 
applied  to  the  Cornish  mines  with  advantage. 

A  premium  of  ten  guineas,  by  G.  C.  Fox, 
Esq.,  for  the  best  essay  on  the  various 
diseases  incidental  to  miners,  their  causes, 
and  the  best  practical  means  of  remedying 
them.  •  Any  statistical  information  as  to  their 
longevity,  compared  with  that  of  the  other 
population  of  the  county,  will  be  deemed 
highly  desirable. 

.  A  premium  of  ten  pounds,  by  John  Uearle 
Tremayne,  Esq.,  for  the  best  available  me- 
thod, or  improvement  on  the  plans  already 
suggested,  for  facilitating  the  ascent  and  de- 
scent of  miners,  provided  the  judges  shall 
consider  it  to  possess  sufficient  merit  to  en- 
title it  to  such  premium. 
-  A  premium  of  ten  guineas,  by  E.  W.  W. 
Pendarves,  Esq.,  for  the  best  practical  me- 
thod of  ascertaining  the  quantity  of  water 
raised  by  each  lift  of  pumps  in  the  mines  of 
this  county. 

Two  premiums,  the  first  of  seven  guineas, 


•  If  I  should  be  called  upon  to 
some  or  tlie  »tep»  of  the  above  calculation,  1  will 
willingly  do  so. 
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the  second  of  three  guineas,  by  John  Taylor, 
Esq.,  for  the  most  complete  and  accurate 
accounts  of  the  quantity  of  water  supplied 
to  the  boilers,  the  number  of  bushels  of  coals 
consumed,  and  the  duty  performed  by  any 
engine)  for  a  period  of  not  less  than  six 
months  in  the  ensuing  year. 

A  premium  of  ten  pounds,  by  the  Rev. 
Canon  Rogers,  for  the  most  economical,  safe, 
and  efficient  plan  for  lighting  mines,  con- 
sistent with  the  health  of  the  miner, — such 
plan  to  be  accompanied  by  a  statement  of  the 
present  actual  consumption  of  candles,  and 
the  cost  per  dozen  lbs.,  at  some  of  the  prin* 
cipal  Cornish  mines. 


INDIAN-INK. 

Sir, — In  the  61  Uh  Number  of  the 
Mechanics'  Magazine, you  notice  a  method 
of  making  Indian,ink  by  mixing  lamp, 
black  with  jelly.  I  had  been  endea- 
vouring to  find  a  solvent  for  charcoal,  and 
I  found  that,  by  mixing  it  with  a  little 
milk  (the  charcoal  being  ground  to  an 
impalpable  powder)  just  enough  to  wet 
it,  you  could  obtain  Indian-ink.  The 
same  process  may  be  employed  with 
lamp-black.  If  the  presence  of  milk  be 
an  objection,  it  is  easily  got  quit  of  by 
adding  a  large  quantity  of  water,  then 
allowing  the  charcoal  to  precipitate,  and 
afterwards  pouring  off  the  water ;  which 
operation  may  be  repeated  till  all  the 
milk  is  abstracted. 


I  am,  &c. 


Henricus. 


austen's  steam-engine. 

We  quoted  in  No.  641,  from  <the' Fa/- 
mouth  Packet,  a  brief  notice  of  the  extra- 
ordinary results  of  an  experimental  trial 
made  at  the  Fowey  Consols  and  Lanescot 
Mines,  with  a  new  steam-engine  invented 
by  a  Mr.  Austen.  Since  then  we  have 
been  favoured  by  a  correspondent  at  St. 
Austel  with  the  following  copy  of  the 
official  Report  on  the  subject,  and  also 
with  some  notes  upon  it,  which  are  well 
of  attention.— Ed.  M.  M. 


Experimental  Trial  of  Austen's  Steam- 
Engine,  of  80-inches  Cylinder,  at  the 
Fowey  Consols  and  J<anescot  Mines, 
Oct.22dand  23d,  1835. 

This  celebrated  engine,  from'its  extra- 
ordinary and  unprecedented  power  and 
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astonishing  r, ate  of  duty,  having  caused 
several  engineers  and  others  to  express 
doubts  respecting  the  truth  of  the  reports, 
as  published  by  Mr.  Lean,  in  his  monthly 
lists— the  engineers,  Mr.  William  Pether- 
ick  and  JSlr.  William  West,  at  the  sug- 
gestion of  some  scientific  gentlemen  of 
the  county,  and  with  the  sanction  and 
authority  of  the  adventurers  of  those 
mines,  have  subjected  her  to  a  public 
trial. 

A  public  meeting  for  that  purpose  took 

?lace  at  the  above  mines,  at  noon,  on 
liursday,  the  22d  inst.,  when  J.  S.  Enys, 
Esq.,  of  Enys,  was  requested  by  the  meet- 
ing to  nominate  competent  persons,  to- 
tally unconnected  with  the  mines,  as  a 
Committee,  for  the  purpose  of  conducting 
the  examination,  in  conformity  with  the 
general  usage  on  such  occasions. 

'  Tiie  following  persons  were  then  ap- 
pointed for  that  purpose : — 

Mr.  Samuel  I.yle, 

Mr.  Thomas  Pethebick, 

Mr.  John  Bcdge, 

Mr.  John  Bray, 

Mr.  William  Remfky, 

Mr.  James  Thomas,  ♦ 

Mr.  Joseph  Morcom,  Jun. 

Who  undertook  the  duty,  and  made 
the  following  Report  :— 

Report. 

We,  the  undersigned,  having  been  ap- 
pointed a  Committee  to  conduct  the  trial  of 
Austen's  Engine,  make  the  following  Report 
of  our  proceedings,  and  the  result  of  the 
experiment. 

,       Statement  of  Proceedings. 

1st  The  coal  sheds  carefully  examined  and 
found  to  be  quite  empty* 

2d.  Twenty-eight  bushels  of  coals  mea- 
sured in  the  presence  of  the  Committee  and 
others.  •  * 

3d.  A  bushel  of  coals  weighed,  and  found 
to  be941bs. 

4th.  The  coal-shed  door  immediately  locked, 
the  key  kept  by  the  Committee,  and  the  door 
sealed. 

> 

'  5th.  The  Committee's  Counter  at  starting 
registered  00,000,660,  and  Mr.  Lean,  the 
Reporter's  counter,  02,187,480.  The  counters 
locked  and  sealed  as  soon  as  their  state  was 
ascertained,  and  the  keys  delivered  |q  tj>0 
Chairman  of  the  Committee, 
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6th.  Quantity  of  grease  delivered  for  the  The  water  in  the  boilers  was  higher  at  the 

consumption  of  the  engine  12  Iks.,  and  oil  1  conclusion  than  at  the  commencement  of  the 

quart.  experiment. 

7th.  State  of  the  fires  strictly  examined.  (Signed)   John  Budoe,  Chairman. 

8th.  Water  in  the  boilers  found  to  be  at  Th^mTs  P^therick, 

the  regular  working  gauge.  John  Bray,  ' 

9th.  Steam  gauge  at  starting  36$.  James  Thomas, 

10th.  Stroke  in  the  shaft  9  feet  3  inches.  William  Kemfrt, 

The  trial  commenced  on  Thursday,  at  28  Joseph  Morcom,  Jun. 

minutes  after  1  o'clock,  p*m.  Pitmen  appointed  by  the  Committee  for  ex- 

During  the  trial,  which  lasted  24  hours  T       _  amiltiuS  <A»£«W  Work. 

and  27  minutes,  the  steam-gauge  fluctuated  £° HN  ^  from  Hcrland  Mines, 

between  36*  and  45,  showing  a  pressure  of  Mark  Ja*e»,  from  Tamar  Consols, 

from  36*  to  45 lbs.  on  every  square  inch  of  Samuel  bEcoMB,  from  Holmbusfa  Mines, 

the  boikrsi  and  the  length  of  stroke  in  the  Samuel  Hknwood,  from  Ho  mbush  M.nes. 

shaft  ranged  from  9  feet  3  inches  to  9  feet  5  Richabd  Bennett,  from  Valletort  Consols, 

inches,  but  the  duty  has  been  calculated  at  1  "0MAS  r°d»a,  from  the  Tavistock  Mining 

the  minimum  of  9  feet  3  inches.  Company. 

The  exact  quantity  of  coals  consumed  was  Notes. 

twenty-four  bushels.  jhe  Report  0f  the  Committee  of  Pitmen 

On  unlocking  and  unsealing  the  counters  was  t0  the  effect,  that  all  the  lifts  were  solid, 

in  the  presence  of  every  member  of  the  Com-  During  the  stoppage  of  the  lilly  lift  the 

mittee,  their  respective  states  were  found  to  water  from  the  puppy  lift  mn  t0  wastCj  and 

be  as  follow,  viz. :  tjje  tyCf  rose,  an<j  croWDj  werc  supplied  with 

„       .Ai   ,                 •  .     j       a  r\Am'  schammal  water  from  d inerent  levels. 

Committee's  counter  registered      6,947  .      ~.       .    •  , 

f  tU     » As  a  faster  velocity  than  three  strokes  per 

Mr.    Lean,    the    Reporters  .                         J       ^  .  f. 

♦  -  ;„tc,^A             oi  aw  at  minute  was  advantageous  to  the  engine,  the 

counter,  registered  -«l,JJ7,07  ^  had  ^  to  accumula^  in  ^ 

Showingthattheenginemade6,287 strokes,  mine»  ftnd  *ko      keeP  the        solld»  **» 

which  is  found  to  be  429  strokes  per  minute.  %  lift,  therefore,  was  evidently  a  lifting 

The  working  oftheliUy  lift  was  suspended,  P»«op-  The  greater  quantity  of  the  water 
in  consequence  of  the  prang  of  the  bucket  »f  usually  raised  by  plungers,  on  the  out- 
breaking, and  this  lift  remained  idle  from  door  or  return  stroke. 

40  minutes  past  7  o'clock  in  the  evening,  to  The  injection  water  was  about  50°  Fahr. ; 

23  minutes  past  10  o'clock  at  night,  being  2  the  water  from  the  condensers  between  80u 

hours  and  43  minutes,  for  which  stoppage,  an<*  90°. 

3  hours  has  been  allowed  in  the  calculation  ,  The  duty  is  made  up  in  the  mode  intro- 

of  duty.  duced  by  James  Watt,  namely,  by  valuing 

The  steam-gauge  at  the  termination  of  the  the  one-third  savings  of  coal  due  to  him 

trial  stood  at  44,  being  7i  more  than  at  the  under  his  patent  right,  which  is  still  the  fair 

beginning.  proportional  test  of  the  work  performed  by 

engines. 

Calculation.  All  the  engines  in  the  county  are  em- 

fath.  ft.    inch.         lbs.  ployed  in  pumping  work  high  expansively, 

Ty», tom,  and  crown  from  4  to  10  times,  using  steam  in  the 

,       •                  £  *  ™*      box  44,870,9«  foiled  from  35  to  501bs.  per  square  inch  on 

T,  J  SUSIE  *»->*j-«t«.«*i  «•%»«. 

 .  inch  pressure.    Previous  to  its  entry  into  the 

«  ,  . ,                    ......  ^  a2,177,36  condensers,  it  is  reduced  by  expansion  to 

»huCiV?i^                               55100  4or  101bs-  under  atmospheric  pressure.  The 

  mean  pressure  on  the  piston  often  exceeds 

51,620,36  Bolton  and  Watt's  practice,  as  the  load  on 

Duty,  125,005,713  lbs  raUtrf  one  foot  high  the  pj8ton  from  ^  weight  of  main  rods,  ice. 

by  a  bu.h«l  of  eoau.  (sometimes  270  fathoms),  varies  from  7  to 

Four  bushels  of  coals  remained  uncon-  17J  lbs.  per  square  inch.-— See  Lean's  Report* 

sumed  at  the  conclusion  of  the  experiment,  The  load  in  the  shaft  of  an  80  varies  from 

making  the  whole  consumption  24  bushels.  fl0,0001bs.  to  108,0001b*.— See  TreUwoy's 

At  the  time  the  engine  stopped,  the  fires  engine-wheel,  Vor. 

were  in  equally  as  good,  if  not  better,  con-  Annexed  is  an  extract  from  one  of  the 

dition,  than  at  the  commencement  of  the  monthly  Reports  of  Mr.  Lean,  alluded  to  in 

the  introduction  to  the  preceding  Report  :— * 
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Sir, — Having  been  obliged  by  the  in- 
sertion of  uiy  proposed  plans  for  quickly 
putting  out  fires,  Sec.  in  No.  (332,  Me- 
chanics' Magazine,  I  beg  leave  to  hand 
you  the  plan  1  would  recommend  for 
building  chimneys,  combining  the  fol- 
lowing advantages;  viz.  simplicity,  good 
draft,  great  safety,  and  means  of  clean, 
sing  at  any  time  in  a  few  minutes  by  any 
person — the  operation  affecting  the  whole 
of  the  connecting  flues  at  once;  my 
grand  object  being  to  remedy  effectually 
that  great  evil  and  national  disgrace — the 
cleansing  of  chimneys  by  children. 

I  would  carry  up  from  the  cellar  or 
lowest  apartment  a  straight,  cylindrical 
chimney,  12  inches  in  diameter,  to  about 
a  foot  above  the  ridge  of  the  house-top, 
upon  which  any  ornamental  cap  might 
be  placed.  A  bar  of  iron,  an  inch  thick, 
should  be  placed  across,  on  the  top  course 
of  bricks  with  cement,  and  another  to 
correspond  2  feet  from  the  bottom.  In 
thexcentre  of  each  of  these  bars  an  iron 
grooved  revolving- wheel,  about  1$  inch 
thick  by  4  inches  diameter,  should  be 
fixed.  A  chain  should  be  passed  round 
these  wheels,  the  ends  being  firmly  united 
by  a  piece  of  iron,  one-fourth  of  an  inch 
thick  and  4  inches  square.  To  this  iron 
plate  fix  the  brush  by  two  thumb-screws. 
The  brush  is  made  thus: — A  circular 
piece  of  elm,  4  or  5  iuches  thick  and  7 
inches  in  diameter,  is  thickly  armed  on 
its  circumference  with  strong  bristles  or 
whalebone,  3  inches  long  out  of  the 
wood.  A  hole  is  made  in  the  centre  of 
the  brush  4  inches  in  diameter,  the  inner 
surface  being  lined  with  sheet-iron. 
Through  this  hole  the  double  chain 
passes,  the  thumb-screws  being  firmly 
screwed  to  the  brush.  A  proper  handle 
being  put  on  the  lower  wheel,  will  thus 
enable  the  whole  length  of  the  chimney 
to  be  cleansed  effectually  in  a  few  mi- 
nutes, by  the  brush  passing  upwards,  and 
down  again  by  reversing  the  motion  of 
the  handle.  Three  feet  from  the  bottom 
of  the  chimney  there  should  be  a  door, 
to  remain  open  except  when  sweeping. 
The  fire-places  being  all  parallel  with 
each  other,  should  have  an  opening  about 
6  inches  in  diameter  passing  off  to  tha 
chimney;  and  as  this  wculd  never  ex- 
ceed 18  or  20  inches  in  length,  it  could 
when  necessary  be  swept  with  a  hand* 
brush.  There  would  by  this  plan  be  a 
i )      .  .  -  ...  ..•       J .     *  • 
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great  saving  of  room  ;  and  there  might 
he  more  if  the  chimney  were  built  in  the 
party-wall,  which  would  be  perfectly 
safe,  and  admit  of  two  sets  of  fire-places, 
probably  8  or  10  in  number;  by  this 
means  there  would  only  be  a  9-inch  pro- 
jection into  the  room,  with  a  solid  man- 
tel-piece over.  If  the  chimney  is  by  the 
side  of  the  fire-place,  there  must  be  a 
corresponding  thickness  of  brick-work  on 
the  other  side  for  uniformity  sake. 

I  at  first  contemplated  further  improve- 
ment, but  cannot  at  present  see  the  way 
clearly  for  arranging  it.  It  is  this: — I 
wished  to  make  in  the  side  of  this  blank 
part  a  capacious  opening,  1 8  inches  above 
the  level,  narrowing  gradually  and  sloping 
to  the  bottom  of  the  grate,  with  a  well- 
fitted  door  to  the  upper  orifice.  My  view 
then  was,  to  put  one  or  two  bushels  of 
coals  into  this  place ;  but  the  difficulty  is, 
the  means  of  propelling  it  forward  for 
supply  to  the  bottom  of  the  fire.  The 
advantages  of  this  part  of  the  plan  would 
be  a  supply  for  four  or  five  days,  thereby 
saving  trouble  in  drawing-rooms,  <Scc. ; 
and  also,  that  as  the  carburetted  hydro- 
gen  formed  at  the  bottom  of  the  fire  rises, 
it  would  be  completely  consumed,  and, 
consequently,  only  a  small  quantity  of 
smoke  would  pass  to  the  chimuey. 
Your  obedient  servant, 

G.  L.  Smart. 

Enfield,  Nov.  5. 183S. 

AERIAL  NAVIGATION  BY  BIRDS.  '\ 

Sir, — Perceiving  in  your  present  vo- 
lume allusion  made  by  Mr.  T.  M.  Mac- 
kintosh to  the  practicability  of  training 
up  certain  species  of  the  winged  tribe  for 
the  purpose  of  aerial  navigation,  I  beg 
the  fat  our  of  a  corner  in  your  Magazine 
to  offer  a  few  remarks  upon  the  subject. 

I  perfectly  agree  with  the  writer  that 
original  projectors  are  too  often  thought 
visionary,  and  turned  into  ridicule,  when 
they  are  induced  to  lay,  before  the  public 
whatever  appears  extraordinary  and  diffi- 
cult of  accomplishment. 

It  so  happens,  that  the  idea  of  using 
birds  for  aerial  navigation  is  a  very  old 
and  favourite  one  of  mine ;  and  I  have 
only  neglected  endeavours  to  bring  it 
into  actual  practice,  through  the  want  of 
leisure  to  accomplish  a  task,  requiring,  it 
is  true,  little  ingenuity,  but  much  per- 
severing assiduity  and  patience. 

From  the  supposition  that  an  idea  of 


the  sort  would  only  be  laughed  at,  I  have 
hitherto  only  ventured  to  mention  it  to  a 
few  friends,  with  my  opinion,  that  per- 
haps all  the  ancient  accounts  of  flying 
may  not  be  so  fabulous  as  we  now  sup- 
pose them.  However,  as  your  correspond- 
ent has  boldly  broken  the  ice  upon  the 
subject,  he  may  be  pleased  to  know  that 
his  idea  is  not  entirely  solitary,  notwith- 
standing the  little  variation  there  may  be 
in  our  notions  upon  it ;  for  my  ideas  ex- 
ceed his  in  what  may  be  judged  extrava- 
gance, believing1  that  eagles  possess  col- 
lectively sufficient  power  to  fly  with  a 
man  even  without  the  buoyant  aid  of  a 
balloon ;  and  nothing  but  the  failure  of 
an  ably  conducted,  practical  experiment, 
could  satisfy  my  mind  that  they  could 
not  be  trained  up  to  accomplish  it.  The 
following,  I  thiuk,  would  be  all  the  me- 
chantcal  skill  required,  unless  experience 
directed  other  measures  :— 

To  a  kind  of  verv  light  or  open  wicker- 
work  I  would  attach  about  30  eagles,  in 
rows  one  above  the  other,  and  about  3 
abreast,  supposing  them  capable  of  Hying 
with  a  weight  of  180  lbs.,  at  the  rale  of 
6  lbs.  each,  being  the  supposed  weight  of 
the  man,  together  with  the  car  and  wicker- 
work.  The  .aeronaut  should  be  so  placed 
in  bis  car  in  the  interior  of  the  wicker- 
work,  as  that  the  latter  containing  the 
lower  tier  of  eagles  should,  upon  a  de- 
scent, take  the  ground  first. 

For  the  guidance  of  the  machine  many 
methods  may  be  imagined,  three  of  which 
I  will  mention.  The  best  would  be  to 
train  up  an  eagle  as  a  leader,  with  a  light 
rein  to  direct  him  ;  if  that  was  impracti- 
cable, 1  should  fix  a  piece  of  meat  at  the 
end  of  a  long,. light  pole,  fitted  to  the 
fore  part  of  the  car,  ana  working  upon  an 
universal  joint,  with  a  short  arm  from  the 
fulcrum  for  the  aeronaut  to  alter  the  posi- 
tion of  thcTtoeat  in  every  direction,  which 
the  birds  should  be  trained  up  to  follow. 
If  the  above  and  every  other  plan  failed 
to  give  the  eagles  a  voluntary  direction, 
I  would  then  resort  to  a  coercive  one,  by 
a  long  pole,  working  on  an  universal 
joint  (or  an  equivalent  action),  projected 
abaft  the  car  with  fan-tails  at  its  ex- 
tremity, and  at  right  angles  with  each 
other,  horizontally  and  vertically,  so  as  to 
direct  the  machine  in  every  direction  in 
the  simplest  and  easiest  manner. 

To  realise  a  desideratum  of  this  nature 
it  requires,  first  of  all,  a  person  of  pro- 
perty, and  who  would  devote  his  whole 
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time  to  the  pursuit;  as  the  expense  of 
purchasing  and  rearing  up  the  eagles, 
together  with  able  assistants,  would  be 
considerable.  Then  he  shotild  have  for 
his  principal  manager  in  the  business  one 
of  those  patient  and  persevering  charac- 
ters who  have  been  accustomed  from  their 
youth  to  teach  poodle-dug's  and  monkeys 
a  variety  of  astonishing  teats  and  tricks, 
ft  is  almost  incredible  what  these  animals 
may  be  taught  to  accomplish.  I  have 
seen  at  a  theatre  at  Naples  wonderful 
performances  of  the  sort,  such  as  a 
poodle-dog  coachman  driving  a  coach  with 
a  footman  in  livery,  in  which  were  two 
poodle  ladies,  and  pulling  up  before  a 
street-door,  at  which  the  footman  knocked, 
then  opened  the  carriage-door  and  handed 
the  ladies  out.  The  same  dogs  I  saw 
gallop  at  the  word  of  command  round  the 
stage  upon  any  two  of  their  hind  and  fore 
legs;  their  action  when  balancing  them- 
selves upon  their  two  off  or  near  legs  was 
particularly  striking  and  beautiful. 

I  mention  the  above  to  give  an  idea  of 
the  vast  pains,  and  I  fear  cruelty,  which 
roust  have  been  bestowed  vpon  these 
sagacious  animals,  and  to  give  me  an 
opportunity  of  stating  my  opinion,  that 
had  similar  pains  been  taken-  to  train  up 
eagles  to  fly  in  a  body,  it  would  have 
been  accomplished  to  a  much  better  pur- 
pose, and  would  have  been  a  most  lucra- 
tive speculation  by  its  novelty  and  useful, 
ness ;  indeed,  my  principal  inducement 
for  troubling  you  with  this  communication 
is  the  hope  that  some  persevering  pro- 
jector wilt  take  up  the  affair  in  good 
earnest,  to  the  successful  accomplishment 
of  it ;  and  if  so,  to  him  be  due  all  the 
praise. 

As  to  the  manner  of  training  up  the 
eagles,  it  appears  to  me  only  necessary 
when  young  to  attach  them  to  the  wicker- 
work  machine,  which  should  be  properly 
weighted,  and  never  suffer  them  to  fly 
singly,  but  collectively,  with  it;  this 
might  be  managed  iu  various  ways,  by 
placing  their  daily  food  on  the  top  of  a 
tower  or  hill,  and  habituating  them  to 
take  their  meals  there ;  this  method  would 
enable  the  trainer  to  ascertain  exactly  the 
weight  they  could  easily  fly  with,  for 
although  I  have  mentioned  the  quantity 
as  6  lbs.  each  bird,  that  is  mere  supposi- 
tion, as  experience  alone  can  determine 
that  point,  together  with  the  distance 
they  would  be  able  to  fly  with  any  given 
weight,  and  their  velocity. 


Could  a  desideratum  of  this  sort  be 
accomplished  without  the  assistance  of  a 
balloon,  it  would  be  welcomed  as  a  thing 
really  useful  and  valuable.  With  a  balloon 
it  would  be  difficult,  and  often  dangerous, 
to  alight  on  a  windy  day  ;  there  would  be  at 
least  the  liability  of  damaging  it,  together 
with  the  trouble  and  expense  of  replenish- 
ing the  gas  which  had  escaped.  It  would 
also  meet  with  so  much  resistance  in  the 
air,  that  it  would  probably  take  as  many 
eagles  or  other  birds  to  propel  it  with  the 
same  velocity  as  the  other,  so  that  instead 
of  a  gain,  there  would  be  an  expensive 
incumbrance;  whereas,  by  placing  all 
dependence  upon  the  eagles,  descending 
or  ascending,  might  be  done  with  the 
greatest  facility  and  safety,  and  thus  a 
journey  in  the  air  might  be  performed 
with  equal  ease,  though  with  considerably 
greater  velocity  than  one  by  land  or  sea, 
but  only  with  a  very  light  weight. 

I  will  not  trouble  you  any  more  on  a 
subject  which  may  now  appear  in  its 
childish  state,  as  bordering  on  the  ridicu- 
lous :  1  remain,  however,  Mr.  Editor,  in 
earnest, 

Your  obedient  servant, 
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(Concluded  from  la»t  Number,  p.  101.) 

Mr.  Joseph  Clinton  Robertson,  examined : 

What  obstructions  do  you  refer  to  ?— To 
the  heavy  tax  on  paper,  for  one  thing.  Draw- 
ing papers  are  exceedingly  expensive  to  per- 
sons of  small  means,  and  inferior  papers  are 
often  used  in  copper-plate  printing,  when 
but  for  the  tax,  which  is  in  proportion  to 
the  weight,  much  finer  papers  would  be  used, 
papers  better  calculated  to  do  justice  to  the 
engraving. 

Would  not  the  withdrawing  of  such  ob- 
structions by  Government  be  in  fact  an  as- 
sistance by  Government? — It  would  amount 
to  the  same  thing. 

Instead  of  giving  additional  speed  to  the 
machine,  you  remove  the  load  that  obstructs 
its  progress? — Exactly  so;  and  I  would  re* 
commend  the  removal  of  all  duties  upon  the 
importation  of  foreign  prints ;  and  also,  tbat 
the  Government  should  do  their  best  to  in- 
duce foreign  Governments  to  do  so  likewise 
by  our  works  of  art.  The  import  duty  into 
this  country  is  small,  I  believe,  but  still  it 
operates  to  a  certain  extent. 

Would  you  think  it  desirable  that  any 
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national  assistance  should  be  given,  as  in  the 
case  of  building  the  schools  without  the 
slightest  interference  on  the  part  of  the  Go- 
vernment, but  simply  that  where  the  local 
resident  population  had  advanced  a  certain 
sura,  the  Government  should  assist  in  the 
completion  of  the  design  ? — I  should  think 
it  highly  expedient  that  the  Government 
should  give  such  limited  assistance  for  the 
establishment  of  buildings,  and  probably 
some  allowance  also  to  the  professors. 

You  think  that  the  interference  of  Govern- 
ment is  a  burden? — It  is  too  apt  to  lead  to 
jobbing,  but  benefactions  simply  can  do  no 
harm.  Supposing  the  inhabitants  of  a  place 
were  to  come  forward  with  two-thirds,  Go- 
vernment might  with  great  propriety,  and 
without  the  least  risk  of  evil  consequence, 
assist  with  the  other  third. 

Supposing  that  by  the  residents  in  any 
gives  district  an  offer  was  made  to  contribute 
a  certain  considerable  proportion  towards  the 
formation  of  a  gallery  of  casts,  or  a  public 
library,  or  a  collection  of  works  of  art,  open 
freely  to  all  the  public,  you  think  it  would  be 
wise  in  the  Government,  without  the  slightest 
degree  of  interference,  simply  to  assist  in  the 
completion  of  the  design? — I  should  think  it 
•highly  expedient  and  highly  honourable  in 
the  Government  to  give  every  encouragement 
in  that  way,  to  promote  by  all  possible  means 
the  establishment  of  museums  and  galleries, 
so  that  tbey  leave  the  management  of  them 
to  the  people  themselves. 

Is  not  it  probable  that  eventually  the  nation 
would  be  repaid  for  the  passing  liberality  of 
the  Government? — I  am  satisfied  of  it;  the 
more  the  taste  of  the  country  is  improved, 
the  more  our  manufactures  will  be  improved  ; 
and  the  country  that  has  the  best  manufac- 
tures will  of  course  command  the  greatest 
export  trade  in  the  long  run. 

Are  there  any  fiscal  impediments  to  the 
circulation  of  abundant  copies  of  drawings 
about  the  country  ? — Nothing  but  the  ex- 
pense; the  duty  upon  paper  is  heavy  ;  there 
are  duties  too  of  various  kinds  which  make 
provisions  and  wages  higher  than  they  need 
be,  and  there  are  duties  upon  the  importa- 
tion of  foreign  prints;  1  believe  also  that 
our  prints  are  not  admitted  to  the  Continent 
as  freely  as  they  ought  to  be. 

Does  the  Excise  duty  on  paper  materially 
obstruct  the,  circulation  of  works  of  art 
among  the  people? — I  should  think  it  does  ; 
it  enhances  the  price  very  much. 

Do  not  you  think  that  our  machinery  and 
our  capital  offer  to  us  a  new  mode  of  cir- 
culating a  knowledge  of  the  principles  of  art 
among  the  people  in  the  application  of  that 
machinery  and  that  capital  to  embellished 
works  t— I  believe  that  if  books  could  be 
more  generally  and  abundantly  embellished 
than  they  are,  if  the  embellishments  could 
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be  as  readily  furnished  on  a  large  as  on  a 
small  scale,  and  particularly  if  designers  and 
artists  could  give  fac-similes  of  their  own 
designs,  that  would  raise  the  arts  to  a  much 
higher  standard  than  they  have  ever  yet 
attained  in  this  country;  and  all  this  I  be- 
lieve to  be  now  within  our  reach;  encourage- 
ment and  protection  alone  are  wanting.  By 
such  an  art  as  that  of  Albert  Durer's,  the 
standard  would  infallibly  be  greatly  raised. 
It  would  not  only  abridge  the  time,  labour, 
and  expense  of  production  themselves,  and 
cause  works  of  art  to  circulate  among  the 
people  to  twenty  times  the  preicnt  amount,  if 
not  more,  but  make  the  people  familiar  with 
works  of  a  much  higher  character  than  they 
have  ever  been  before  accustomed  to.  By 
the  present  mode  of  printing  engravings  with 
the  roller-press,  you  cannot  produce  above 
400  copies  a  day,  whereas  you  might  produce 
20,000  from  a  plate  in  metallic  relief,  with 
equal  ease,  and  all  excellent  impressions; 
impressions,  too,  not  from  copies,  as  even 
the  best  of  engravings  are,  but  of  the  artist's 
own  original  designs.  You  cannot,  by  the 
finest  engravings  in  intaglio,  give  by  any 
means  so  just  a  representation  of  the  works  of  a 
Raphael  or  Michael  Angelo,  as  a  copy  of  the 
works  of  Milton  or  Shakspcare,  executed  by 
the  meanest  printer,  conveys  of  the  genius  of 
either  of  these  great  writers.  An  engraving, 
by  a  secondary  artist,  of  a  good  painting, 
like  an  ^ordinary  translation  of  a  first-rate 
poem,  v*  always  sure  to  lack  much  of  the 
beauty  of  the  original. 

Is  there  any  thing  else  you  wish  to  state 
to  the  Committee? — 1  would  mention  one 
instance,  to  show  the  great  importance  of 
multiplying  copies  of  good  designs,  and  mak- 
ing them  as  cheap  and  easily  attainable  as 
possible.  An  ingenious  mechanic  in  Scot- 
land, of  the  name  of  Hunter,  has  invented 
a  machine,  a  stone-planing  and  stone-turn- 
ing machine ;  he  cuts  vases  out  with  it ;  he 
will  cut  a  large  vase  out  in  one  day,  hoUowed 
and  every  thing  complete,  which  would  take 
a  man  a  week  to  produce  by  hand.  He  is 
now  fitting  up  a  turning- apparatus  for  the 
purpose  of  producing  a  large  supply  of  vases 
next  winter,  and  he  wrote  to  me  to  get  him 
copies  of  the  vases  at  the  British  Museum 
and  in  other  collections  in  town.  I  have 
accordingly  made  a  collection,  which  I  shall 
send  down  at  considerable  expense  to  him. 
I  mention  this  as  an  illustration  of  the  im- 
portance of  having  cheap  copies  of  all  our 
good  works  of  art ;  for  copies  will  find  their 
way,  as  in  this  instance,  where  museums 
cannot. 

When  you  say  copies,  do  you  mean  casts 
or  drawings? — Drawings  would  do  very  well 
for  the  purpose  I  have  just  mentioned ;  but 
casts  would  be  much  better. 
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William  Wyon,  Esq.,  Chief  Engraver  qf  the 
Royal  Mint,  examined : 
I  came  originally  from  Birmingham  ;  I 
have  left  Birmingham  twenty  years.  The 
result  of  my  observations  on  the  manufac- 
tures at  that  time  was  decidedly  that  there 
was  a  want  of  proper  and  due  encouragement 
to  the  arts,  as  related  to  manufactures  in 
that  town.    My  attention  about  ten  years 
ago  was  particularly  directed  to  that  subject; 
and  on  the  establishment  of  the  Society  of 
Arts  in  Birmingham,  I  expressed  to  one  of 
the  committee  a  strong  desire,  that  instead  of 
having  a  society  simply  for  the  encourage- 
ment of  the  higher  departments  of  the  arts, 
it  would  be  also  desirable  to  direct  the  atten- 
tion of  the  society  to  that  species  of  decora- 
tive design  required  in  the  manufactures  of 
the  town,  principally  referring  to  silver- 
smiths, or  plated  and  brass  work,  in  which 
they  are  obliged  to  have  continual  recourse  to 
the  works  of  the  Freneh.    For  example,  when 
one  series  of  designs  have  run  out  of  fashion, 
there  is  frequently  a  want  of  supply  for 
another,  and  they  are  obliged  again  to  have 
recourse  to  the  Freneh.    Some  few  years  ago 
I  recollect  that  the  style  that  prevailed  about 
the  time  of  Louis  XIV.  was  very,  much  in 
fashion.    Now  it  is  changed  to  the  modern 
style  of  the  French ;  but  still  it  is  French 
that  they  look  to,  rather  than  originating 
designs  of  their  own.    I  attribute  this  use  of 
French  designs  to  the  want  of  eneouftgement 
and  protection  given  to  the  arts  in  Birming- 
ham.  -It  is  almost  invariable,  that  those 
that  draw  for  the  manufacturers  are  obliged, 
for  want  of  proper  and  due  encouragement, 
to  go  to  other  departments  of  the  art — to 
painting  and  sculpture;  they  become,  instead 
of  good  designers  for  ornamental  work,  se- 
cond, or  third,  or  fourth-rate  artists  in  paint- 
ing and  sculpture.   The  principal  defects  are 
want  of  originality  in  correctness  of  outline 
and  proportion.    Correctness  is  a  very  im- 
portant ingredient  in  the  education  of  an 
artist  for  manufactures.    The  taste  that  I 
should  like  to  see  would  be  derived  from 
studying  nature  and  the  works  of  the  gold- 
smiths of  the  15th  century,  and  works  of 
that  class;  I  think  it  would  greatly  improve 
them,  if  they  had  an  opportunity ;  but  they 
we  generally  very  poor,  and  have  not  the 
means  of  obtaining  access  to  the  works  that 
1  think  would  be  advantageous  to  them.  The 
slightest  impediment  thrown  in  the  way  of 
any  person  frequently  prevents  him  from 
doing  that  which  he  would  do  if  there  were 
an  exhibition  gratuitously  open  to  him.  A 
very  slight  impediment  existed  in  the  admis- 
sion of  persons  to  the  British  Museum  ;  it 
was  simply  that  of  signing  the  name  upon 
the  admission,  and  since  that  slight  impedi- 
ment was  done  away  with  the  number  of 

persons  that  have  been  to  see  the  Museum 
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has  greatly  increased.  The  plan  which  I 
proposed  some  years  ago,  when  the  Society  of 
Arts  was  being  established,  was  that  there 
should  be  the  kind  of  connexion  formed 
which  I  have  already  mentioned,  and  that 
premiums  should  be  given  for  the  most  suc- 
cessful designs  lor  candelabra  and  for  epergnes, 
and  for  that  particular  class  that  is  most 
manufactured  in  Birmingham;  if  in  addition 
to  this  there  was  a  good  library,  containing 
works  of  an  ornamental  character,  it  would 
be  very  beneficial.  I  should  create  the  means 
of  producing  that  which  I  wish  to  be  imi- 
tated by  models  to  draw  from,  that  is,  casts 
from  the  most  beautiful  pieces  of  the  antique, 
particularly  casts  from  the  works  of  the  gold- 
smiths of  the  fifteenth  century,  which  have 
not  been  sufficiently  attended  to;  and  by 
this  means  I  sec  no  reason  why  we  should  not 
have  a  Bcnvenuto,  Cellini,  or  a  Flaxman, 
who  has  done  more  for  that  branch  of  the 
art  than  any  other  person,  by  his  Shield  of 
Achilles,  and  other  deisgns  of  a  similar  kind. 
I  should  have  a  school  for  instructing  lhem 
in  their  particular  branch  of  art.  Instead 
of  studying  simply  from  casts  of  figures, 
although  very  essential,  I  should  like  to  have 
them  also  study  from  those  particular  orna- 
mental kinJs  of  work  in  demand.  I  would 
let  them  have,  first,  a  general  education  in 
design,  and  afterwards  superadd  the  applica- 
tion of  that  particular  knowledge  of  design 
to  the  particular  manufacture,  and  the  par- 
ticular material  upon  which  the  artisan  was 
to  employ  his  labour.  I  think  the  people 
themselves  require  education  in  art  in  order 
properly  to  appreciate  art,  and  at  the  present 
time  the  public  are  just  as  likely  to  encourage 
a  very  inferior  pattern  as  any  thing  that  is 
really  beautiful,  for  want  of  a  general  disse- 
mination of  taste  throughout  the  country. 
The  supply  of  art  would  create  a  demand  for 
art,  and  the  demand  for  art  would  in  its 
turn  create  a  supply  of  art,  and  the  morals 
of  the  country  would  be  greatly  improved  by- 
creating  a  new  taste.  In  the  state  of  art  as 
applied  to  metals  now,  as  contrasted  with  its 
state  a  few  years  ago,  there  is  no  great  im- 
provement. Chasing,  which  is  a  very  im- 
portant branch  of  the  arts,  is  at  quite  as 
low  an  ebb  as  it  was  some  years  ago.  There 
is  no  perceptible  improvement  within  the  last 
twenty  years,  and  it  frequently  occurs  that 
when  good  designs  have  been  obtained,  they 
have  been  injured  by  inferior  execution  ;  the 
demand  for  manufactured  works  in  the  pre-* 
cious  metals  have  increased.  The  finest 
bronzes  in  existence  are  derived  from  the 
ancient  Greeks;  but  the  gold  and  silvet 
works  of  Cellini  and  his  time  are  eminently 
beautiful ;  there  are  also  remarkably  fine 
works  from  Germany  and  France  about  the 
15th  century ;  and  also  about  the  period  of 
Louis  XIV.   In  England  I  have  seen  very 
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fair  specimens  about  the  time  of  Elizabeth 
and  James  I.,  the  period  of  Charles  the 
First  and  Second ;  there  arc  many  beautiful 
productions.     The  metal  dies  of  Thomas 
Simon,  in  the  time  of  Charles  I.  and  the 
Commonwealth,  had  a  very  remarkable  effect 
in  encouraging  the  taste  for  art :  the  coins 
of  Simon  were  very  fine,  and  very  superior 
to  those  of  his  foreign  rivals  the  Roettiers. 
I  think  a  very  unfortunate  thing  in  this 
country  is  the  circumstance  of  there  being 
no  medallic  establishment;  we  have  no  me* 
dais  except  those  which  emanate  immediately 
from  the  enterprise  of  individuals,  which  arc 
struck  in  haste  and  worked  off  without  much 
consideration.    It  appears  to  me  that  if  a 
series  of  medals  were  promoted  by  the  Go- 
vernment, It  would  tend  very  greatly  to  the 
dissemination  of  taste  throughout  the  coun- 
try.   The  influence  of  the  great  circulation 
of  the  different  medals  struck  by  Buonaparte 
in  relation  to  the  interesting  events  of  history, 
had  a  great  deal  to  do  with  the  creation  of 
the  love  of  art  which  is  universally  allowed 
to  exist  in  France.    A  cheap  and  more  ex- 
tensive circulation  of  medals  among  the 
people  might  be  made  instrumental  in  creat- 
ing both  a  love  and  a  knowledge  of  art ;  and 
1  have  been  very  anxious  that  the  copper 
coinage  should  become  to  a  certain  extent 
historical;  T  should  like  to  have  recorded 
upon  the  coinage  the  most  remarkable  events, 
and  likewise  any  discoveries  in  science.  The 
infinite  variety  of  coins  that  issued  from  the 
mints  of  Greece  and  Rome,  with  the  multi- 
tudinous designs  on  the  reverses,  and  their 
very  various  character,  must  have  been  an 
important  element  in  the  creation  of  the 
taste  of  Greece  and  Rome.    In  the  copper 
coinage  the  head  of  the  monarch  might  be 
constantly  preserved,  and  the  reverse  fre- 
quently changed  to  accommodate  itself  to 
the  events  of  the  time ;  but  it  might  be 
attended  with  inconvenience  to  the  public  if 
the  designs  for  the  reverses  of  the  gold  and 
silver  coinage  were  frequently  changed,  from 
the  difficulty  of  identifying  the  legal  coinage. 
I  should  keep  the  gold  and  silver  to  one  type, 
that  is  a  type  that  is  well  understood  by  the 
country  at  large,  and  reserve  the  variety  of 
designs  to  the  copper  coinage.  In  the  periods 
of  antiquity  a  great  variety  is  to  be  found 
in  the  silver  coinage ;  but  I  apprehend  that 
arose  from  a  great  many  small  states  each 
coining  their  own  money.   There  would  be 
no  difficulty  in  accommodating  a  great  variety 
of  design  to  a  perfect  identity  of  weight; 
the  difficulty  would  be  with  regard  to  relief ; 
we  cannot  imitate  the  ancients  in  relief,  our 
mode  of  coinage  would  not  allow  it.  The 
most  beautiful  coins  of  antiquity  be  repro- 
duced or  imitated  in  the  present  day  in  coins 
not  for  ordinary  circulation  ;  coins  of  twenty 
or  thirty  guineas  in  gold,  or  of  ten  or  twenty 


shillings  in  silver,  which  should  be  made 
legal  tenders,  but  which  should  only  be,  used 
to  a  certain  limit  for  the  purposes  of  circula- 
tion ;  it  is  a  matter  which  has  occupied  my 
mind  very  seriously  of  late  to  improve  the 
coinage  of  the  country  by  having  a  five- 
pound  piece  of  this  description.    Proof  im- 
pressions of  the  present  coinage  in  fine  gold 
and  silver  arc  sought  for  with  great  eager- 
ness ;  collectors  of  late  are  much  increased. 
I  think  a  threepenny  piece  in  silver  would  be 
very  desirable.    I  think  that  the  artists  in 
this  country  are  superior  in  most  branches 
of  the  fine  arts,  in  reference  to  designs  for 
metals ;  Flaxman's  Shield  of  Achilles  is  su- 
perior to  any  thing  of  the  kind  in  existence  ; 
but  artists  of  that  eminence  have  been  rarely 
employed  by  manufacturers,  except  in  the 
instance  of  Rundell  and  Bridge,  and  a  few 
others,  who  employed  Flaxman  and  Bailey, 
Stodhard  and  Howard,  and  other  artists  of 
celebrity,  some  years  ago.    There  is  no  want 
of  native  talent  for  art  in  this  country;  it 
only  wants  development.    I  attribute  the 
fact  of  beautiful  specimens  having  been  so 
little  copied  in  the  general  class  of  productions 
which  have  been  executed  in  this  country,  to 
the  want  of  access  to  them.    It  is  a  Curious 
circumstance,  that  occurred  to  me  two  days 
ago.    An  artist  from  Birmingham  applied  to 
me,  asking  me  to  put  him  in  the  way  of 
getting  designs  from  the  French  works,  and 
I  was  lamenting  with  him  the  difficulty  he 
experienced.    Being  himself  very  poor,  he 
bad  no  means  of  purchasing  the  works,  and 
he  had  no  means  of  copying  them.    There  is 
a  great  want  of  protection  to  the  inventors  of 
original  designs  in  this  country,  and  that  the 
manufacturers  have  frequently  complained  of 
their  works  being  pirated ;  that  after  having 
gone  to  a  very  great  expense  in  the  produc- 
tion of  any  article  to  suit  the  taste  of  the 
time,  it  had  been  pirated,  and  therefore  it  is 
not  worth  their  while  to  employ  the  best 
artists  for  the  purpose. 


REMARKS    ON    THE    CONSTRUCTION  OF 
BOG-ROADS. 

Sir,— There  are  some  instances  where 
vehicles  are  obliged  to  run  in  the  same 
track  or  rut,  either  owing  to  the  sloping 
sides  of  a  road,  its  inequality,  or  to  facili- 
,  tate  the  jouruey  of  the  horses  on  account 
of  its- being  boggy. 

In  the  first  case,  they  run  on  tbe 
crown  of  the  road,  consequently  in  tbe 
same  rut;  and  as  the  traffic  increases, 
the  rut  becomes  greater.  The  inequali- 
ties of  a  road  are  a  great  evil ;  and  when 
the  road  is  boggy  as  well,  the  sides  are 
still  more  avoided,  as  the  water  in  run- 
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ning  over  the  sloping  sides  is  absorbed  in 
the  yielding  substance,  and  renders  pas- 
sage over  them  impossible.  Ruts  cease 
to  exist  if  the  roads  are  worn  equally  in 
every  part;  therefore,  if  the  roads  are 
perfectly  level  or  nearly  flat,  every  vehicle 
will  take  a  separate  track.  The  first  thing 
to  be  considered  in  the  construction,  of 
bog-roads,  after  the  ground  is  well 
drained,  is  the  making  the  surface  per- 
fectly  level ;  and  after  that  has  been 
effected,  if  concrete,  similar  to  what  is 
used  in  securing  the  foundations  of  build- 
ings, and  mixed  with  broken  stone,  were 
thrown  in,  and  exposed  for  a  considerable 
time,  it  would  be  superior  to  any  other 
method  previously  adopted.  When  har- 
dened sufficiently  for  constant  use  and 
friction,  time  alone  would  soon  prove 
whether  it  would  not  be  more  serviceable 
and  efficacious  than  either  the  method  of 
M  laying  branches  of  trees  on  the  level 
of  the  strata,"  or  "  firm  heathy  sods." 
When  such  roads  are  situated  near  any 
place  from  whence  lime  may  be  obtained, 
or  gravel  could  be  had  in  abundance, 
additional  facilities  would  be  offered  for 
effecting  this  method,  which,  as  it  be- 
comes by  exposure  as  firm  as  a  rock, 
would  certainly  be  found  beneficial. 
The  additional  expense  attending  the 
construction  of  such  a  road,  if  the  work  is 
properly  performed,  would  also  be  com- 
pensated by  the  permanent  «nd  substan- 
tial road  which  would  be  the  result. 
Yours,  &c. 

Frederick  Lush. 

I  Charles-sqaare,  Hoxton,  Nov.  90, 1835. 

■ 

ENGLISH  AND  FOREIGN  WORKMEN. 

Sir, — In  behalf  of  the  workmen  of 
England,  I  beg  to  offer  my  most  sincere 
thanks  for  the  very  able  and  just  remarks 
delivered  before  the  "  Select  Committee 
of  the  House  of  Commons  on  Arts  and 
Manufactures"  by  the  Editor  of  the 
Mechanics1  Magazine,  in  vindication  of 
the  capability  and  taste  of  British  artists 
and  mechanics  to  produce  works  of  art 
and  design  of  the  most  elaborate  de- 
scription, provided  an  adequate  remune- 
ration can  be  awarded  for  the  labour  and 
skill  expended  in  their  production.  In 
support  of  this  position,  I  will  furnish  a 
case  from  the  siik  trade,  as  the  attention 
of  the  Committee  seems  to  have  been 
more  particularly  directed  to  this  branch 
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of  manufacture;  and,  in  my  opinion,  one 
case  well-autbenticated  is  worth  a  dozen 
general  statements. 

In  the  beginning  of  the  year  1831,  I 
was  engaged  by  a  house  in  London  to  fit 
up  a  large  factory  in  the  west  of  England 
with  power-looms  for  the  purpose  of 
manufacturing  silk  goods.  'We had  also 
the  machinery  for  silk -thro wstitig ;  so 
that  the  whole  process  from  the  raw  state 
until  it  is  finally  fit  for  the  silk-mercer's 
shop  was  begun  and  finished  upon  the 
premises.  1  fitted  up  the  machinery  and 
afterwards  conducted  the  business  up  to 
the  close  of  1834.  Jn  these  power-looms 
we  manufactured  figured  silks  of  the  rich- 
est descriptions,  which  were  sold  in  Re- 
gent-street as  fancy  French  silks,  "  of  the 
newest  pattern  just  imported.''  Under 
this  colour  we  have  sold  thousands  of 
yards  of  British  manufactured  goods,  to 
gratify  the  morbid  taste  of  a  whimsical 
female  public,  craving  after  foreign  rari- 
ties. So  much  for  the  superiority  of 
French  patterns.  Possibly  some  of  these 
goods  have  been  produced  to  prove  how 
much  we  are  behind  the  French  in  art 
and  design ! 

Besides,  we  have  artists  from  the  city 
of  Lyons  now  practising  in  England,  and 
could  have  plenty  more  if  they  were 
really  superior,  or  we  could  afford  to  pay 
them.  Those  who  are  at  present  amongst 
us  are  employed,  but  I  am  not  aware  of 
any  pre-eminence  which  they  possess,  nor 
are  they  sought  after  iu  preference  to 
native  artists. 

I  have  no  doubt  that  the  establishment 
of  schools  of  design  would  have  a  ten- 
dency to  improve  the  national  tas>\e  in 
works  of  art ;  but  whether  this  improve- 
ment in  art  would  cause  an  extension 
of  our  commercial  intercourse,  is  quite 
another  question.  The  truth  of  the  mat- 
ter is,  that  in  the  race  of  commerce  the 
British  manufacturer  carries  weight;  and 
all  the  assistance  he  requires,  is  to  have 
his  load  lightened  that  he  may  have  a 
fair  chance  with  his  competitors.  In 
highly-wrought  works  of  art  the  price  of 
labour  forms  a  large  proportion  of  the 
value  ;  and  unless  the  Committee  can 
suggest  some  means  to  equalise  the  value 
of  labour  in  the  manufacturing  countries 
of  Europe,  it  is  to  be  feared  that  very 
little  real  benefit  will  accrue  to  the 
British  manufacturer  from  their  labours, 
at  least  so  far  as  our  foreign  trade  is  to 
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be  regarded.  It  was  this  difference  in 
the  value  of  labour  that  impelled  the 
house  with  winch  I  was  engaged  to  at- 
tempt the  manufacturing  of  figured  silks 
by  the  power-loom.  It  was  a  bold  ex- 
periment, no  doubt,  and  the  expense  was 
heavy  in  the  first  instance,  but  we  ulti- 
mately succeeded ;  after  which  we  found 
little  difficulty  in  competing  with  the 
French  manufacturer.  In  short,  I  would 
say  in  the  language  of  the  evidence  be- 
fore alluded  to,  "  I  do  not  know  any 
thing  that  our  artists  are  not  capable  of 
producing."  . 

In  another  part  of  the  same  evidence 
it  is  recommended,  that  in  certain  cases 
where  a  patent  gives  no  real  protection, 
a  reward  should  be  given  to  the  inventor 
corresponding  to  the  utility  or  value  of 
his  invention.    The  Committee  appear 
averse  to  this  mode  of  encouragement; 
and  ask  the  following  question  :— "  Is  it 
not  a  good  guarantee  for  the  ultimate 
success  of  an  invention,  that  the  artist 
appeals  to  the  tribunal  of  the  public  for 
a  decision  upon  the   merits  of  it?— 
Answer— Yes,  a  very  good  guarantee  for 
the  success  of  the  invention,  but  not  a 
guarantee  for  the  fruits"- of  that  success 
coming  into  the  inventor's  pocket.    I  f  an 
inventor  can  go  into  the  market  to  supply 
the  public  demand,  I  think  the  public  feel- 
iug  is  such  that  they  will  patronise  him  in 
preference  to  a  pirate  or  interloper;  but 
it  is  not  every  inventor  who  has  the 
means  of  doing  so."    The  only  remark 
that  I  would  offer  on  this  part  of  the 
evidence  is  to  be  found  in  the  following 
statement :— Upwards  of  two  years  ago 
I  was  fortunate  enough  to  discover  a 
practicable  mode  of  constructing  and 
working  a  rotary  steam-engine  on  the 
expansive  principle.    It  is  well  known, 
that  this  would  be  a  great  desideratum 
in  steam  navigation  and  locomotive-en- 
gines generally.    But  not  being  able  to 
"  go  into  the  market  to  supply  the  public 
demand,"  the  iuvention  is  to  me  a  dead 
letter.   I  hav  e  thrown  away  several  minor 
improvements  in  machinery  ;  but  this  I 
■am  determined  to  keep  until  I  can  see 
some  likely  mode  of  "  the  fruits.of  the 
invention  reaching  the  inventor's  pocket," 
which,  under  existing  circumstances, 
appears  to  be  a  matter  of  considerable 
dtlticirltv*  The  patent  laws  protect  the 
capitalist  to  a  certain  extent,  but  the 
poor  inventor  geli  no  reward  but  the 


empty  honour,  and  sometimes  that  is 
denied — a  poor  reward,  indeed  ! 

Yours  respectfully, 
Tuomas  Simmons  Mackintosh. 

THE  GREENWICH  RAILWAT. 

Sir,— Your  correspondent  H.  would  be 
one  of  the  most  amusing  wights  I  ever 
met  with  in  my  life,  if  it  were  not  for  the 
trouble  of  replying  to  his  inventions.  It 
is  impossible  to  read  his  ludicrous  efforts 
to  fix  some  act  of  misrepresentation  on 
Mr.  Herapath,  and  the  petulant  vexation 
he  displays  at  his  utter  want  of  success 
with  a  grave  and  an  undisturbed  counte- 
nance. 

This  individual  accuses  Mr.  Herapath 
of  misrepresentation.  Now  if  Mr.  H. 
is  guilty  of  such  conduct,  let  it  be  fairly 
shown.  He  has  for  twenty  years  and 
more  stood  before  the  world  with  an 
unimpeached  character  for  veracity  ;  and 
from  his  known  care  and  caution  his 
friends  have  the  greatest  confidence  in 
his  statements.  But  notwithstanding' 
this,  and  notwithstanding  the  highly  com- 
plimentary testimonies  you  have  repeat.  . 
edly  given  of  your  utter  disbelief  of 
Mr.  Herapath's  wish  to  mislead  or  mis- 
represent, grounded  on  your  knowledge 
of  him  and  his  scientific  career — yet  if 
Mr.  Herapath  has  descended  to  such 
unworthy  conduct,  let  it  be  thowu  by 
facts,  not  by  sweeping  assertions. 

Jf  any  one  can,  let  him  point  out  in 
the  thirteen  Letters  on  Railways,  within 
a  fortnight,  the  cases  of  intentional  and 
prejudicial  misrepresentation  on  the  part 
of  Mr.  Herapath,  with  the  proofs  clearly 
and  concisely  written  on  the  opposite  side 
of  the  page.  Within  another  fortnight  I, 
if  no  one  else  does,  will  undertake  to 
answer  the  charges,  and  I  have  no  doubt 
I.  shall  then  be  able  to  exhibit  H.  and 
his  aspersions  in  their  true  colours ;  but 
we  shall  see.  .*  '* 

Philo  Asti-H. 

■  -  . 

*'     *       EMBOSSING  ON  WOOD. 

■«#  • 

Sir,-*-!  have  been  shown  some  very 
beautiful  specimens  of  embossing  upon 
veneer,  principally,  floral  and  arabesque 
djsigns,  upon  rosewood,  maple,  maho- 
gany, elm,  and  other  hard  woods.  The 
relief  is  almost  alto,  and  has  quite  the  ap- 
pearance of  carving.  I  understand  the  in- 
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vention  is  patented,  but  that  the  inventor, 
M.  Caccia,  an  Italian,  lias  been  pre- 
vented from  bringing  it  into  extensive 
operation  from  the  primarily  expensive 
nature  of  the  machinery,  and  the  jea- 
lousy of  cabinet-makers,  who  declare 
that  it  would  supersede  carving  and  in- 
laying, and  so  spoil  their  business.  The 
process  may  be  so  varied  that  the  relief 
will  be  brought  out  in  different  colours  ; 
it  is  also  applicable  to  the  embossing 
of  cloths,  kerseymeres,  waistcoat-pieces, 
paper-hangings,  and  things  of  a  like 
nature. 

This  is  the  first  instance,  a3  far  as  I 
know,  in  which  designs  have  been  im- 
pressed upon  wood— embossing  is  com- 
mon enough  upon  card,  paper,  calico, 
and  such  fabrics ;  and  unless  there  be 
some  improvement  in  the  process,  I  do 
not  know  that  the  patent  will  hold  good. 
Making  the  parts  in  relief  come  up  of 
different  colours,  I  believe  to  be  new ; 
and  upon  this  possibly  the  patent  rests. 

Embossed  hard  fancy  woods  might  be 
very  extensively  and  very  beautifully 
applied  to  the  ornamenting  of  cabinets, 
work-boxes,  &c,  and  to  the  panels  of 
doors  and  wainscoting.  Herewith  I 
tend  you  some  specimens  that,  in  the 
effect  produced,  you  may  judge  for 
yourself. 

I  am,  &c.  > 

P.  B.  T. 

November,  1835. 

[The  above-mentioued  specimens  may 
be  seen  at  our  office,  by  any  party  who 
may  thiuk  the  subject  worthy  attention. 
-Ed.  M.  M.] 

OBSERVATIONS  ON  THE    TRIAL   OP  AUJ3- 
TEN'S   STEAM-ENGINE.    *  ■ 

[After  the  official  Report  of  the  trial 
of  Mr.  Austen's  , engine,  inserted  in  a 
preceding  part  of  this  Number,  was  in 
the  hands  of  the  printer,  we  received 
the  following  copy  of  a  letter  'which 
Mr.  James  Sims,  of  Chacewate/,  lately 
addressed  on  the  subject  to  the  Falmouth 
Packet,  with  a  request  that  if  we  in- 
serted the  one  we  should  also  insert  the 
other.  Ai  the  requests  a  very  fair  one 
we  readily  comply  with  it. — Ed.  M.M.J 

Sir,  —The  account  given  of  a  steam-engine 
In  your  paper  of  last  week,  and  which  is 
stated  to  be  an  extraordinary  steam-engine, 
it,  in  the  fullest  sense  of  the  word,  extraor- 
dinary, uot  only  in  the  duty  as  recorded,  but 


also  in  the  mode  which  was  adopted  for  con- 
ducting  a  trial  of  that  kind.  I  have  no  doubt 
that  at  least  all  praetical  engineers  will  agree 
with  me,  that  it  is  perfectly  absurd  to  think 
or  making  a  fair  trial  of  the  duty  of  a  steam- 
engine  (working  under  similar  circumstances 
as  the  engine  in  question),  in  the  short  time 
of  24  hours;  and,  on  referring  to  the  average 
duty  performed  by  this  engine  for  the  last 
six  months,  and  comparing  it  with  the  duty 
as  recorded  to  have  been  performed  during 
this  trial,  I  consider  that  I  am  fully  justified 
in  making  this  remark.  Duty  as  recorded 
at  the  trial  125,095,713  lifted  one  foot  high 
by  the  consumption  of  one  bushel  of  coal ; 
average  duty  for  the  last  six  months 
89,964,183;— balance  in  favour  of  24  hours' 
trial  35,131,530.  The  effectual  working  of 
this  engine  for  six  months,  as  reported  by 
Mr.  Lean,  gives  89,964,183,  and  which  is 
the  data  that  any  practical  man  would  refer 
to,  in  order  to  ascertain  the  duty  performed. 

1  find  by  the  monthly  reports  of  steam- 
engines,  that  by  comparing  the  average  duty 
performed  by  this  engine  for  six  months,  be- 
ginning with  April  last,  and  ending  with 
September;  and  Borlase's  engine  at  Wheal 
Vor,  for  six  months,  beginning  with  Decern- 
ber,  1832,  and  ending  with  May,  1833,  there 
is  a  difference  in  favour  of  Austen's  engine  of 
4,816,182;  Austen's  engine  having  performed 
during  that  timo  89,964,183,  and  Borlase's 
engine  85,148,001.  Borlase's  engine  never 
having  been  subjected  to  a  trial  of  24  hours 
only,  there  has  been  no  proof  of  what  the 
duty  would  amount  to  for  that  time,  but  so 
far  as  my  opinion  goes  in  matters  of  this 
kind,  and  I  have  no  doubt  that  I  hold  it  in 
common  with  every  engineer  in  this  county, 
there  is  no  reason  on  earth  why  the  duty 
should  not  be  in  a  like  proportion,  provided 
it  was  tried  in  the  same  way,  and  by  the 
same  committee;  therefore,  if  Mr.  Lean  have 
given  correct  reports  of  these  engines,  (of 
which  I  hope  there  is  no  doubt),  1  am  at  a 
loss  to  know  to  which  .the  greatest  praise  is 
due — viz.  Messrs.  Petherick  and  West,  the 
engineers  of  Austen's  engine,  or  Captain 
Richafds,  the  engineer  of  Borlase's  engine. 
Messrs.  "Petherick  and  West's  engine  shows 
the  greatest  number  of  millions — but  when  it 
is  known  that  an  improvement  which  would 
enable  them  to  save  one  bushel  of  coal,  would 
mise  the  duty  to  nearly  what  it  is  above 
Richards's  engine,  and  taking  into  considera- 
tion the  differences  under  which  the  two  en- 
gines are  working,  (Richards's  engine  having 
190  fathoms  of  pump-work  and  four  balance- 
bobs  to  contend  with,  and  Petherick  and 
West's  engine  only  128  fathoms  of  pump- 
work  and  one  balance-bob),  it  ceasgi  to  be  a 
matter  of  surprise  why  Petherick  and  West's 
engiue  should  for  a  flair  average  of  duty  per- 
formed for  the  last  si<  months  do  4,816,182, 
or  a  little  more  than  1-19  more  duty  than 
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Richards'*  engine  in  the  same  time.  I  beg 
to  state,  that  there  is  what  is  termed  an  ad. 
vantage  which  Ricbards's  engine  has  over 
that  of  Petherick  and  West's  in  the  num- 
ber of  strokes  per  minute,  the  average  of 
Richards's  engine  for  the  six  months  I  have 
quoted  being  6,33  strokes  per  minute,  and  the 
other  310  strokes  per  minute  ;  but  even  this 
is  of  little  importance,  as  I  find,  on  referring 
to  different  reports,  a  50-inch  engine  work- 
ing 19  strokes  per  minute,  and  performing 
51,740,126  duty  ;  and  on  the  same  report  a 
63  inch  engine  working  4,66  strokes  per  mi- 
nute,  and  performing  49,405,880  duty ; 
and  in  another  report,  which  was  for  April 
last,  a  70-inch  engine  working  2,3  strokes 
per  minute,  and  performing  66,845,381 ;  and 
a  70-inch  engine  working  854  strokes  per 
minute,  and  performing  64,378,231,  plainly 
showing  that  whether  an  engine  works  three 
strokes  per  minute,  or  six  strokes  per  minute, 
the  difference  in  duty  is  of  little  importance. 
Having  thus  far  explained  this  matter  in  a 
manner  which  I  hope  will  enable  the  country 
to  be  undeceived  respecting  this  wonderful 
engine,  I  conclude  by  saying  that  I  deem  it 
unnecessary  to  point  out  any  other  engines 
which  have  not  been  much  below  this  in  duty, 
as  this  can  easily  be  ascertained  by  a  short 
perusal  of  the  Monthly  Reports.— I  am,  &c. 

James  Sims. 

— ^ — 

NOTES  AND  NOTICES. 

Bell  Rock  Lighthouse. — During  (be  heavy  galea 
of  the  month  of  October,  the  sea,  for  this  early 
period  of  the  season,  broke  uncoromouly  high  npon 
the  lighthouse,  the  foundation  of  wbich  ia  im- 
mersed to  the  depth  of  the  full  rise  at  every  tide. 
The  light-keepers  in  their  monthly  report  (ascer- 
tained by  the  position  of  the  perspective  windows 
of  the  hMSe)  state,  that  the  sea  rushed  up  the 
walls  to  the  height  of  front  00  to  70  feet,  on  the5th 
and  6th;  to  80  feet  on  the  lllh  and  12th;  and  to 
70  feet  on  the  28th.  On  these  occasions  the  green 
seas  collapse  the  lower  part  of  the  building,  when 
■prays,  aa  white  as  snow,  shoot  up,  and  in  their 
fall,  as  seen  from  the  balcony,  produce  effects  truly 
sublime.  To  the  mariner,  passing  at  a  sale  distance 
from  the  rock,  the  lighthouse  and  its  inmates  cannot 
fail  to  suggest  reflections  somewhat  awful.  But 
habit  lias  so  trained  the  light-keepers  to  this  scene, 
that  it  excites  noalarm,  anil  in  their  monthly  return 
they  go  on  wnh  a  detail  of  having  caught  a  num-' 
ber  of  the  birds  which  in  storms  constantly  flatter 
about  the  light,  and  sometimes  break  the  plate-glass 
windows.  On  the  23d,  an  immense  flock  of  mar- 
rets  and  other  sea  birds  occupied  several  hours  in 
passing  the  lighthouse  in  their  flight  from  the  nofth- 
ward  in  the  direction  of  the  Isle  or  May,  in  the 
Frith  or  Forth.  So  nucommouly  numerous  were 
they, that  it  is  supposed  they  raiisthave  been  turned 
by  stress  of  weather  in  their  migratory  flight. — 
Montrose  Review. 

Honourable  Tribute  from  Workmen  to  their 
Employer. — The  numerous  work-people  employed  at 
the  Ltysmill  Pavement  Quarries  paid  a  well-merited 
compliment  to  their  employer,  W.  F.  L:ndsay  Car- 
negie, Esq.,  of  Beysack,  on  Wednesday,  the  11th 
instant,  by  presenting  to  him,  at  the  dinner  which 
he  gave  them  on  tbe  close  of  the  quarrying  season, 
a  very  handsome  silver  snuff- box,  with  a  suitable 
inscription,  expressive  of  their  high  esteem  and 
respect  for  his  character,  aadof  their  gratitude  for 
tbe  benefits  they  derive  from  his  exertions  in  pro. 


moting  the  prosperity  of  the  district.    There  is 
engraved  on  the  box  an  excelleut  representation  of 
the  patent  stone-planing  machine,  as  now  nsed  in 
the  quarries — the  recent  invention  of  Mr.  James 
Hunter,  the  superintendent, — a  machine  which  has 
excited  the  admiration  of  every  one  who  has  seen 
it  in  operation,  and  which  promises  to  make  a  new 
era  in  the  stone  trade.  The  box  was  presented  by 
the  superintendent,  in  a  neat  speech,  in  name  of 
his  fellow-servants  connected  with  the  works,— 
upwards  of  a  hundred  of  whom  were  present  on 
the  occasion.    Mr.  Lindsay  Carnegie  delivered  an 
eloquent  address  in  reply,  expressing  the  gratifica- 
tion it  afforded  him  to  find  that  his  efforts  were 
to  have  done  good  in  the  country,  and  explaining 
his  views,  and  his  intention  to  continue  to  act  the 
same  part  which  had  drawti  this  flattering  mark  of 
approval  from  the  people  in  his  employment.  He 
remained  with  tbe  company  a  considerable  part  of 
the  evening ;  and  the  sentiments  of  attachment  and 
respect  that  were  evinced  towards  bim,  and  the 
good  feeling  and  enjoyment  that  prevailed,  gave 
striking  proof  that  the  higher  classes  in  society 
lessen  neither  their  dignity  nor  their  comfort  by 
proper  condescension  to  their  inferiors.  What 
makes  this  demonstration  on  the  part  of  the  work-. 
i n g- people  tbe  more  remarkable,  is  the  circumstance 
that  Mr.  Lindsay  Carnegie  is  well  known  to  be  tbe 
iuons  advocate  of  machinery,  and  every  im- 
provement lending  to  facilitate  trade  and  abridge 
labour.   The  leading  part  taken  by  him  has  been 
the  chief  cause  that  this  county  is  likely  soon  to 
enjoy  railway  communications,  with  all  their  ad- 
vantages. The  ignorant  and  prejudiced  belie  veaneh 
improvements  to  be  inimical  to  the  welfare  of  the 
labouring  classes;  but  here  we  have  a  large  body 
of  these  very  labouring  classes  themselves  tendering 
their  tribute  of  gratitude  to  an  individual  who,  as 
far  as  the  sphere  of  his  influence  extends,  is  tbe 
unwearied  promoter 'of  such  improvements, — and 
•  they  do  so  because  they  see  and  feel  the  beneficial 
effects  of  his  exertions.    By  means  of  machinery — 
particnlarly   the   patent  stone-planing  machine, 
which  has  been  perfected  under  his  auspices,  and 
must  rank  among  tbe  really  important  inventions  of 
the  present  day— be  has  been  enabled  to  surmount 
every  difficulty  in  working  his  quarries,  and  has 
succeeded  in  establishing  a  stone  trade  there  which 
already  gives  permanent  employment  to  upwards 
of  a  hundred  men.  where,  under  the  old  system, 
and  without  such  machinery,  there  would  not  now 
have  been  employment  for  a  single  individual ;  tbe 
works  must  have  been  abandoned,  and  with  ibem 
all  the  advantages  which  they  afford  to  the  neigh- 
bouring country,  as  well  as  the  labourers  employed. 
—.Montrose  Review.  {  #- 

Communications  received  from  Mr.  Smart — J.  E. 

-B.-Mr.  Waldron-G.  P.-V.  H.  H. 

Erratum.— V.  87,  lines  37  and  38  from  top, 
"  west  to  east"  vice  "  east  to  west." 

» 

The  Supplement  to  the  last  volume,  containing 
title,  index,  Ate.  and  portrait  of  Charles  Vignoles, 
Esq.,  C.E.,  is  just  published,  price  6d.  Also/the 
volume  complete,  iu  boards,  price  9i.  ad. 

O^t*  Patents  taken  out  with  economy  and  de- 
spatch ;  Specifications  prepared  or  revised  ;  Ca- 
veats entered ;  and  generally  every  Branch  of 
Patent  Business  promptly  transacted.  Drawings 
of  Machinery  also  executed  by  skilful  assistants, 
on  the  shortest  notice. 
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210  mr.  cooper's  GREAT  ACHROMATIC  telescope 


mr.  cooper's  great  achromatic 
telescope. 

We  extract  the  following  description 
of  this  celebrated  instrument  from  an 
Appendix  to  a  Report  of  the  Proceedings 
of  the  Dublin  Meeting  of  the  British 
Association,  lately  published  by  Mr.  P. 
D.  Hardy,  the  spirited  conductor  of  the 
Dublin  Penny  Magazine— which  Report, 
by  the  way,  we  would  recommend  as  the 
fullest  and  most  satisfactory  which  has 
yet  appeared,  the  excellent  abstracts  of 
our  worthy  contemporary,  the  Athenaum, 
notwithstanding.    It  appears,  that  in  the 
course  of  the  week  following  that  in  which 
the  Association  held  the  meetings,  a  part 
of  the  Members  interested  in  astronomi- 
cal pursuits  "  accompanied  E.  J.  Cooper, 
Esq.,  M.  P.  for  Sligo,  to  Markree  Castle, 
where  they  had  an  opportunity  of  inspect- 
ing the  very  superior  astronomical  in- 
struments belonging  to  that  distinguished 
andscientificindividual"~foremosiamoii£ 
which  is  his  achromated  telescope,  sup- 
posed to  be  "  the  finest  in  the  world — the 
object-glass,  which  is  13*3  inches  in  dia- 
meter, being  the  largest  ever  made."  It 
is,  indeed,  as  Mr.  Hardy  observes,  "  a 
matter  well  calculated  to  afford  gratifica- 
tion to  Irishmen,  that  a  private  gentle- 
man, residing  in  a  remote  district  of  that 
country,  should  have,  in  a  complete  and 
well-appointed  observatory,  the  most  effi- 
cient telescope  in  the  universe'* — and 
also  (it  might  have  been  added)  that  the 
mounting  of  the  instrument  (usually  an 
achievement  of  great  difficulty  in  the  case 
of  instruments  of  such  magnitude)'  was 
accomplished  by  the  skill  and  ingenuity 
of  a  native  artist  (Mr.  Grubb,  of  Dublin)* 

Description. 

The  sketch  is  an  elevation  of  the  tele- 
scope, &c.  as  seen  from  the  east  side,  and 
represents  the  instrument  as  pointed  to  the 
polar  star,  at  six  hours  after  transit. 

The  pier,  AAA,  is  composed  of  large 
blocks  of  black  marble,  well  jointed,  and 
in  some  places  cramped  together,  4  feet 
thick  at  base,  and  decreasing  to  3£  feet  at 
top ;  the  north  and  south  sides  are  sloped 
to  the  latitude  of  the  Observatory,  viz. 
54°  10',  and  have  steps  (not  seen  in  the 
figure),  and  also  landing-places  cut  in 
them  for  convenience  of  ascending  and 
reading  the  circles. 

Two  feet  of  the  north  side  at  B  is  sloped 
off,  so  as  to  form  a  right  angle  with  the 
south  side;  into  this  part  a  strong  cast- 


iron  frame  is  fixed,  carrying  two  cast-iron 
rollers,  12  inches  diameter,  with  steel 
pivots,  If  inch  diameter,  turning  in  very 
hard  bell-metal  bearings;  they  support 
the  polar  axis  at  its  upper  bearing,  touch, 
ing  it  in  points,  making  an  angle  of  90° 
with  its  centre.   D  E  is  the  polar  axis,  of 
cast-iron,  turning  between  the  friction- 
rollers  at  D,  at  which  place  it  is  15£  inches 
diameter,  and  its  lower  part  ending  in  a 
hardened  steel  pivot,  turning  in  a  block 
of  very  hard  bell-metal  at  F ;  this  block 
is  moveable  by  means  of  4  screws  7,  and 
serves  to  adjust  the  polar  axis;  the  box  is 
screwed  on  the  planed  surface  of  a  strong 
cast-iron  plate  H,  which  is  firmly  attached 
to  the  stone  I,  projecting  out  of  the  meri- 
dian side  of  the  pier.    K,  the  hour-circle 
of  cast-iron,  with  a  strongfcircle  of  brass, 
properly  secured  to  it,  having  its  edge 
ratchet!  into  720  teeth,  in  which  the  end- 
less-screw, connected  with  the  clock, 
works,  and  graduated  on  the  under  side. 
L,  a  metal  box,  going  from  side  to  side  of 
the  pier  in  the  clock-work.    M,  a  channel 
in  pier  for  the  clock-weight )  NN  is  a 
strong  hollow  piece  of  cast-iron,  square  in 
centre  for  16  ipches,  and  at-  each  end 
cylindrical,  with  strong  flanges;  it  is  at- 
tached to  the  polar  axis  by  4  bolts,  and 
carries  friction-rollers,  t  incles  diameter, 
working  on  steel  pivots,  one  one- fourth 
diameter;  on  these  rollers  turns  the  de- 
clination axis,  a  small  part  of  which  is 
seen  at  Q  ;  they  support  the  axis  at  points 
which  form  an  angle  of  120°  with  the 
centre  of  the  axis,  and  therefore  always 
include  the  centre  of  gravity  of  the  latter 
between  them.   The  declination  axis  of 
cast-iron,  12  inches  diameter,  has,  on  the 
end  next  the  telescope,  a  square  flange, 
to  which  the  cradle  R  is  attached  by  4 
bolts ;  it  is  prevented  sliding  off  the  roll- 
ers (or  in  the  direction  of  its  own  length), 
with  very  little  friction,  by  means  of  a 
roller,  6k  inches  diameter,  having  a  long 
spindle  fixed  to  it,  and  turning  in  bearings 

E laced  in  the  polar  aXis;  this  roller  moves 
1  a  groove  cut  in  the  declination  axis; 
the  latter  will  on  being  inclined  either 
way  by  ihe  turning  of  the  polar  axis, 
cause  one  of  the  sides  of  the  groove  to 
bear  against  the  roller,  which,  by  par- 
taking of  any  motion  given  to  the  decli- 
nation axis,  allows  of  the  latter  turning 
freely  on  its  rollers  without  shifting  la. 
terally  ;  the  groove  being  about  the  hun- 
dredth part  of  an  inch  wider  than  the 
diameter  of  the  roller,  prevents  the  roller 
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touching  both  sides  of  the  groove  at  once.  invention  is  not  in  use,  and  in  that  work, 

To  the  cradle  R,  of  cast-iron,  is  attached  apparatus  is  under  construction  to  put  the 

the  telescope  tube  S  8,  by  two  jointed  invention  into  operation.  Apart  from  the 

wrought-iron  straps.    T,  the  tube,  is  of  obvious  importance  of  any  considerable  un- 


rolled iron,  2*  inches  diameter  in  centre,    Pavement  in  the  manufacture  of  so  valuable 

ta  :  1     I.      i  a  ~r  „  „„ii„j  „    '     a  product  as  cast-iron,  the  invention  of  Mr. 

16  mches  at  each  end,  of  a  panelled  con-    N  ^  would  merk  attention>  were  it  only 


struction,  weight  8  cwt.  U  is  the  coun-  for  tne  singular  extcnt  of  ^  improvcmen\ 
terpoise  in  6  parts,  of  cast-iron ;  the  in-  effected)  compared  with  the  apparent  sim- 
terior  of  each  part  presents  an  annular  pHcity— I  had  almost  said  inadequacy — of 
ring  divided  into  6  parts  by  partitions,  the  means  employed.  Having  therefore,  by 
which  are  filled  with  lead,  except  a  space  the  liberality  of  Mr.  Dunlop,  proprietor  of 
of  l-fith  of  two  of  those  parts,  which,  be-  the  Clyde  Iron- Works,  where  Mr.  Neilson's 
ing  heft  vacant,  affords  a  simple  means  of  invention  was  first  put  into  operation,  ob- 
bringing  the  centre  of  gravity  of  the  de-  tained  full  and  free  access  to  all  information 
clination  axis,  dec.  into  its  centre  of  revo-  regarding  the  results  of  trials  of  the  inven- 
tion.   At  V  is  a  cylindrical  sliding-  tion  in  those  works,  on  the  large  scale  of 

weight,  which,  hyl>eing  drawn  in  or  out,  ^S^M^thJ  \ZluX£tZ 

adjusts  the  instrument  for  any  difference  with  an  att       to     lain  the  causeof  th 

ta  ey e-pieces#&c  .  W  is  a  ratched  circle,  wiu  proVe  ^^1*  *  the  Royal  Society  of 

fixed  to  the  transverse  part  of  the  polar  Edinburgh.    And  that  these  results,  as  well 

axis;  an  endless-screw  attached  to  the  as  the  cause  of  them,  may  be  set  forth  with 

cradle  works  in  it,  and  turns  the  telescope  clearness,  1  shall  advert, 

in  declination.    Y  is  the  declination  cir-1  *  1st.  To  the  process  of  making  iron,  as 

cle,  fixed  on  the  declination  axis,  and  led  formerly  practised, 

off  by  microscopes,  attached  to  the  upper  To  Mr«  Neilson's 


part  of  the  toolar  axis.  process. 

The  entire,  being  polished,  has  been  3d.  To  the  effect  of  that  alteration. 

ni8Ubron*ed,'to  resist  the  effects  of  damp.  J*  To  ,cau* 

A  force  of  31b,  applied  to  the  eye-Je  Jii'^it^1^^ 

of  the  telescope,  is  sufficient  to  move  the  cannot  hcre  be  necessary  to  cnter  into  much 

instrument  In  any  direction.  Thefweights  detail  in  explanation  of  a  process,  long  prac* 

are  as  follow  : —  tised  and  extensively  known,  as  this  has 

cut.  qr.  lbs.  keen;  nor,  indeed,  shall  I  enter  into  detail, 

The  equatorial  stand,  inclnd- )  farther  than,  to  the  general  scientific  reader, 

iogevery  part  but  telescope  V   23  3  21  may  be  proper  to  elucidate  Mr.  Neilson's  in- 

and  counterpoise  J 


ana  conntprpoise  J 

T«be,  object-glass,  eye-tube,  Ac.    0  0  14 

  w  i  id  In  making  cast-iron,  then,  the 


of  were  three, — 
47  1  g  The  ore, 

The  fuel, 
The  flux. 

ok  the  application  of  the  hot  blast  The  ore  was  clay  iron-stone,  that  is  to  say, 
IE  the  manufacture  op  cast-iron,  carbonate  of  iron,  mixed,  in  variable  pro- 
bt  thomas  CLAEKR,  M.  D.,  professor  P°rUons,  with  carbonates  of  lime,  and  of 
of  chemistry  in  maribchall  college,  naagnesia,  as  well  as  with  aluminous  and 
aberdfpn  *  siliceous  matter. 

The  fuel  made  use  of  at  Clyde  Iron-Works, 
(Read  before  the  Royal  Society  of  Edinburgh,     and  in  Scotland  generally,  was  cake,  derived 
March,  1835.)  from  splint-coal.   During  its  conversion  into 

Among  person!  interesting  themselves  in  coke,  this  coal  underwent  a  loss  of  65  parts 
the  progress  of  British  manufactures,  it  can  in  the  100,  leaving  45  of  coke.  The  advan- 
scarce  fail  to  be  known,  that  Mr^Neilson  of  tage  of  this  previous  conversion  consisted  in 
Glasgow,  manager  of  the  Gas-Wofks  in  that  the  higher  temperature  produced  by  the  com- 
city,  has  taken  out  a  patent  for  an  important  bustion  of  the  coke,  in  consequence  of  none 
improvement  in  the  working  of  such  furnaces  of  the  resulting  heat  disappearing  in  the 
**»  in  the  language  of  the  patent,  "  are  sup-  latent  form,  in  the  vapours  arisiag  from  the 
plied  with  air  by  means  of  bellows,  or  other  coal,  during  its  conversion  into  coke, 
blowing  apparatus."  In  Scotland,  Mr.  Neil-  The  flux  was  common  limestone,  which 
*°n's  invention  has  been  extensively  applied  was  employed  to  act  upon  the  aluminous  and 
to  the  making  of  cast-iron,  insomuch  that  siliceous  impurities  of  the  ore,  so  as  to  pro- 
there  «  only  one  Scotch  iron-work  where  the    ducc  a  mixture  more  easy  to  melt  than  any 
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of  the  materials  of  which  it  was  made  up, 
just  as  an  alloy  of  tin  and  lead  serves  as  a 
solder,  the  resulting  alloy  being  more  easy 
to  melt  than  either  the  lead  or  the  tin  apart. 

These  three  materials — the  ore,  the  fuel, 
and  the  flux — were  put  into  the  furnace,  near 
the  top,  is  a  state  of  mixture.  The  only 
other  material  supplied  was  air,  which  was 
driven  into  the  furnace  by  pipes  from  blow- 
ing apparatus,  and  it  entered  the  furnace  by 
nozzles,  sometimes  on  two  opposite  sides  of 
the  furnace,  sometimes  on  three,  and  some- 
times, but  rarely,  on  four.  The  air  supplied 
in  this  manner"  entered  near  tbe  bottom  of 
the  furnace,  at  about  40  feet  from  the  top, 
where  the  solid  materials  were  put  in.  The 
furnace,  in  shape,  consisted,  at  the  middle 
part,  of  the  frustums  of  two  cones,  having  a 
horizontal  base  common  to  both,  and  the 
other  and  smaller  ends  of  each  prolonged 
into  cylinders,  which  constituted  the  top  and 
bottom  of  the  furnace,  as  may  be  well  enough 
conceived  from  the  sectional  sketch  on  the 
margin.  » 

The  whole  of  the  materials  put  into  the 
furnace,  resolved  themselves  into  gaseous  pro- 
ducts, and  into  liquid  products.  The  gase- 
ous products,  escaping  invisible  at  the  top, 
included^  all  the  carbonaceous  matter  of  the 
coke,  probably  in  the  form  of  carbonic  acid, 
except  only  the  small  portion  of  carbon  re- 
tained by  the  cast-iron.  The  liquid  products 
were  collected  in  the  cylindrical  reservoir, 
constituting  the  bottom  of  the  furnace,  and 
there  divided  themselves  into  two  portions, 
the  lower  and  heavier  being  the  melted  cast- 
iron,  and  the  upper  and  lighter  being  the 
melted  slag,  resulting  from  the  action  of  the 
fixed  portion  of  the  flux  upon  the  fixed  im- 
purities of  the  fuel  and  of  the  ore. 

II.  Thus  much  being  understood  in  regard 
to  -the  process  of  making  cast-iron,  as  for- 
merly practised,  we  are  now  prepared  for  the 
statement  of  Mr.  Neilson's  improvement. 

This  improvement  consists  essentially  in 
heating  the  air  in  its  passage  from  the  blow-1 
ing  apparatus  to  tbe  furnace.  The  heating 
has  hitherto  been  effected  by  making  the  air 
pass  through  cast-iron  vessels,  kept  at  a  red 
heat.  In  the  specification  of  the  patent, 
Mr.  Neilson  states,  that  no  particular  form 
of  heating-apparatus  is  essential  to  obtaining 
the  beneficial  effect  of  his  invention ;  and, 
out  of  many  forms  that  have  been  tried,  ex- 
perience does  not  seem  to  have  yet  decided 
which  is  best.  At  Clyde  Iron-Works,  the 
most  beneficial  of  the  results  that  I  shall 
have  occasion  to  state,  were  obtained  by  the « 
obvious  expedient  of  keeping  red-hot  the 
cast-iron  cylindrical-pipes  conveying  the  air* 
from  the  blowing  apparatus  to  the  furnace. 

III.  Such  being  the  simple  nature  of  Mr. 
Neilson  s  invention,  I  now  proceed  to  state 
the  effect  of  its.applicaliop. 


During  the  first  six  months  of  the  year 
1829,  when  ail  the  cast-iron  in  Clyde  Iron- 
Works  was  made  by  means  of  the  cold  blast, 
a  single  ton  of  cast-iron  required  for  fuel  to 
reduce  it,  8  tons  I  [  cwt.  of  coal,  converted 
into  coke.  During  the  first  six  months  of 
the  following  year,  while  the  air  was  heated 
to  near  300°  Fahr.,  one  ton  of  cast  iron  re- 
quired o  tons  3}  cwt.  of  coal,  converted  into 
coke. 

The  saving  amounts  to  2  tons  18  cwt.  on 
the  making  of  one  ton  of  east-iron;  but 
from  that  saving  comes  to  be  deducted  the 
coals  used  in  heating  the  air,  which  were 
nearly  8  cwt.  The  nett  saving  thus  was  2^ 
tons  of  coal  on  a  single  ton  of  cast-iron. 
But  during  that  year,  1830,  the  air  was 
heated  no  higher  than  300°  Fahr.  The 
great  success,  however,  of  those  trials,  en- 
couraged  Mr.  Dunlop,  and  other  iron-masters, 
to  try  the  effect  of  a  still  higher  temperature. 
Nor  were  their  expectations  disappointed. 
The  saving  of  coal  was  greatly  increased,  in- 
somuch that,  about  the  beginning  of  1831, 
Mr.  Dixon,  proprietor  of  Calder  Iron-Works, 
felt  himself  encouraged  to  attempt  the  substi- 
tution of  raw  coal  for  the  coke  before  in  use. 
Proceeding  on  the  ascertained  advantages  of 
the  hot  blast,  the  attempt  was  entirely  suc- 
cessful; and,  sine*  that  period,  the  use  of 
raw  coal  has  extended  so  far  as  to  be  adopted 
in  the  majority  ef  the  Scotch  iron-works. 
The  temperature  of  the  air  under  blast  had 
now  been  raised  so  as  to  melt  lead,  and  some- 
times zinc,  and  therefore  was  above  600° 
Fahr.,  instead  of  being  only  300°,  as  in  the 
year  1830. 

The  furnace  had  now  become  so  much 
elevated  in  temperature,  as  to  require,  around 
the  nozzle  of  the  blowpipes,  a  precaution 
borrowed  from  the  finery-furnaces,  wherein 
cast-iron  is  converted  into  malleable,  but 
seldom  or  never  employed  where  cast-iron  is 
made  by  means  of  the  cold  blast.  What  is 
called  the  Tweer,  is  the  opening  in  the  fur- 
nace to  admit  the  nozzle  of  the  blowpipe. 
This  opening  is  of  a  round  funnel-shape, 
tapering  inwards,  and  it  used  always  to  have 
a  cast-iron  lining,  to  protect  the  other  build- 
ing materials,  and  to  afford  them  support. 
This  cast-iron  lining  wasjust  a  tapering  tube 
nearly  of  the  shape  of  the  blowpipe,  but 
large  enough  to  admit  it  freely.  Now,  under 
the  changes  I  have  been  describing,  tbe  tem- 
perature of  the  furnace  became  so  hot  near 
the  nozzles,  as  to  risk  the  melting  of  the 
cast-iron  lining,  which,  being  essential  to 
tbe  tweer,  is  itself  commonly  called  by  that 
name.  To  prevent  such  an  accident,  an  old 
invention  called  the  tvater-tweer  was  made 
available.  The  peculiarity  of  this  tweer 
consists  in  tbe  cast-iron  lining  already  de- 
scribed being  cast  hollow  instead  of  solid,  so 
as  to  contain  water  within,  and  water  is  kept 
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there  continually  changing  as  it  heats,  by 
means  of  one  pipe  to  admit  the  water  cold, 
and  another  to  let  the  water  escape  when 


During  the  first  six  months  of  the  year 
1833,  when  all  these  changes  had  been  fully 
brought  into  operation,  one  ton  of  cast-iron 
was  made  by  means  of  2  tons  5$  cwt.  of  coal, 
which  had  not  previously  to  be  converted 
into  coke.  Adding  to  this  8  cwt.  of  coal  for 
heating,  we  have  2  tons  13£  cwt.  of  coal  re- 
quired to  make  a  ton  of.  iron ;  whereas,  in 
1 829,  when  the  cold  blast  was  in  operation, 
8  tons  1 1  cwt-  of  coal  had  to  be  used.  This 
btfing  almost  exactly  three  times  as  much,  we 
have,  from  ths  change  of  the  cold  blast  to 
the  hot,  combined  with  the  use  of  coal  in- 

Tont. 

In  1820,  from  8  furnaces,  111  Iron 
Iu  1830,  from  3  furnaces,  162  Iron 
In  1833,  from  4  furnaces,   245  Iron 

Comparing  the  product  of  1829  with  the 
product  of  1833,  it  will  be  observed  that  the 
blast,  in  consequence  of  being  heated,  has 
reduced  more  than  double  the  quantity  of 
iron.  The  fuel  consumed  in  these  two  pe- 
riods we  cannot  compare,  since,  in  the  for- 
mer, coke  was  burned,  and,  in  the  latter, 
coal.  But  on  comparing  the  consumpt  of 
coke  in  the  years  1829  and  1830,  we  find 
that  although  the  product  of  iron  in  the 
latter  period  was  increased,  yet  the  consumpt 
of  coke  was  rather  diminished.  Hence  the 
increased  efficacy  of  the  blast  appears  to  be 
not  greater  than  was  to  be  expected,  from 
the  diminished  fuel  that  had  become  neces- 
sary to  smelt  a  given  quantity  of  iron. 

On  the  whole,  then,  the  application  of  the 
hot  blast  has  caused  the  same  fuel  to  reduce 
three  times  as  much  iron  as  before',  and  the 
same  blast  twice  as  much  as  before. 
The  proportion  of  the  fiux  required  to  re- 
a  given  weight  of  the  ore,  has  also 
been  diminished.  The  amount  of  this  dimi- 
nution, and  other  particulars,  interesting  to 
practical  persons,  will  appear  on  reference  to 
a  tabular  statement  supplied  by  Mr.  Dunlop, 
and  printed  as  an  appendix  to  this  paper. 
Not  further  to  dwell  on  such  details,  I  proceed 
to  the  lost  division  of  this  paper,  which  is, 

IV.  To  attempt  an  explanation  of  the  fore- 
going extraordinary  results. 

Subsidiary  to  this  attempt,  it  is  necessary 
to  discriminate  between  the  quantity  of  fuel 
consumed  and  the  temperature  produced. 
For  instance,  we  may  conceive  a  stove  to  be 
kept  at  the  temperature  of  600°  Fahr.,  and 


stead  of  coke,  three  times  as  much  iron 
from  any  given  weight  of  splint  coaL 

During  the  three  successive  periods  that 
have  been  specified,  the  same  blowing  appa- 
ratus was  in  use;  and  not  the  least  remark- 
able effect  of  Mr.  Neilson's  invention,  has 
been  the  increased  efficacy  of  a  given  quan- 
tity of  air  in  the  production  of  iron.  The 
furnaces  at  Clyde  Iron-Works,  which  were 
at  first  three,  have  been  increased  to  four, 
and,  the  blast  machinery  being  still  the  same, 
the  following  were  the  successive  weekly  pro. 
ducts  of  iron  during  the  periods  already 
named,  and  the  successive  weekly  consumpt 
of  fuel  put  into  the  furnace,  apart  from  what 
was  used  in  heating  the  blast:— 


*  An  incidental  advantage  attended  the  adoption 
of  the  water-tweer*,  inasmuch  as  these  made  it 
practicable  to  lute  up  the  space  between  the  blow- 
pipe nowle  and  the  tweers.  and  thus  prevent  the 
loss  of  some  air  that  formerly  escaped  by  that  space, 
and  kept  op  a  bellowing  hiss,  which,  happily,  is 
now  no  longer  heard. 


Tonav  Tons, 
from  403  Coke,  from  888  Coal, 
from    3ffl   Cuke,  from    836  Co*|. 

from   554  Coal. 

lead  to  be  put  into  such  a  stove  for  the  pur- 
pose of  being  melted.  Then,  since  Ahe  melt- 
ing point  of  lead  is  more  than  100Q  higher, 
it  is  evident  that  whatever  fuel  might  be  con- 
sumed in  keeping  that  stove  at  the  tempera- 
ture of  500°,  the  fuel  is  all  consumed  to  no 
purpose,  so  far  as  regards  the  melting  of 
lead,  in  consequence  of  deficiency  in  the 
temperature.  In  the  manufacture  of  cast- 
iron  likewise,  experience  has  taught  us,  that 
a  certain  temperature  is  required  in  order  to 
work  the  furnace  favourably,  and  all  the 
fuel  consumed  so  as  to  produce  any  lower' 
degree  of  temperature,  is  fuel  consumed  in 
vain.  And  how  the  hot  blast  serves  to  in-  1 
crease  the  temperature  of  a  blast  furnace, 
will  appear  on  adverting  to  the  relative 
weights  of  the  solid  and  of  the  gaseous  ma- 
terials made  use  of  in  the  reduction  of  iron. 

As  nearly  as  may  be,  a  furnace,  as  wrought 
at  Clyde  Iron- Works  in  1833,  had  two  tens 
of  solid  materials  an  hour  put  in  at  the  top, 
and  this  supply  of  two  tons  an  hour  was 
continued  for  23  hours  a-day,  one  half-hour 
every  morning,  and  another  every  evening, 
being  consumed  in  letting  off  the  iron  made. 
But  the  gaseous  material — the  hot  air — what 
might  be  the  weight  of  it!  This  can  easily 
be  ascertained  thus:  I  find,  by  comparing 
the  quantities  of  air  consumed  at  Clyde  Iron- 
Works,  and  at  Calder  Iron-Works,  that  one 
furnace  requires  of  hot  air  from  2,500  to 
3,000  cubical  feet  in  a  minute.  I  shall  here 
assume  2,867  cubical  feet  to  be  the  quantity  j , 
a  number  that  I  adopt  for  the  sake  of  sitn-  < 
plicity,  inasmuch  as,  calculated  at  an  avoir- 
dupois ounce  and  a  quarter,  which  is  the 
weight  of  a  cubical  foot  of  air  at  50°  Fahr., 
these  feet  correspond  precisely  with  2  cwt.  of 
air  a  minute,  or  six  tons  an  hour.  Two  tons 
of  solid  material  an  hour,  put  in  at  the  top 
of  the  furnace,  can  scarce  hurtfully  affect 
the  temperature  of  the  furnace,  at  least  in 
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the  hottest  part  of  it,  which  must  be  far 
down,  and  where  the  iron,  besides  being  re- 
duced to  the  state  of  metal,  is  melted,  and 
the  slag  too  produced.   When  the  fuel  put 
in  at  the  top  is  coal,  I  have  no  doubt  that, 
before  it  comes  to  this  far-down  part  of  the 
furnace— the  place  of  its  useful  activity—  i 
the  coal  has  been  entirely  coked ;  so  that,  in 
regard  to  the  fuel,  the  new  process  differs 
from  the  old  much  more  in  appearance  than ' 
in  essence  and  reality.   But  if  two  tons  of 
solid  material  an  hour,  put  in  at  the  top,  are 
not  likely  to  affect  the  temperature  of  the 
hottest  part  of  the  furnace,  can  we  say  the 
same  of  six  tons  of  air  an  hour,  forced  in  at 
the  bottom  near  that  hottest  part  f   The  air 
supplied  is  intended,  no  doubt,  and  answers 
to  support  the  combustion ;  but  this  beneficial 
effect  is,  in  the  case  of  the  eold  blast,  inci- 
dentally counteracted  by  the  cooling  power  of 


six  tons  of  air  an  hour,  or  two  cwt.  a  minute, 
which,  when  forced  in  at  the  ordinary  tem- 
perature of  the  air,  eannot  be  conceived 
otherwise  than  as  a  prodigious  refrigeratory 
passing  through  the  hottest  part  of  the  fur- 
nace,, and  repressing  its  temperature.  The 
expedient  of  previously  heating  the  blast 
obviously  removes  this  refrigeratory,  leaving 
the  air  to  act  in  promoting  combustion,  with- 
out robbing  the  combustion  of  any  portion  of 
the  heat  it  produces. 

Such,  I  conceive,  is  the  palpable,  the 
adequate,  and  very  simple  explanation  of 
the  extraordinary  advantages  derived  in  the 
manufacture  of  cast-iron,  from  heating  the 
air  in  its  passage  from  the  blowing  apparatus 
to  the  furnace. 

Mariscbal  College,  Aberdeen, 
Jan.  to,  less. 


APPENDIX. 


TABLE  showing  the  Weight  of  Coat-Iron  produced,  and  the  Average  Weight  of  Coals  made 
use  of,  in  producing  a  Ton  of  Cast-Irony  at  Clyde  Irpn-  Works,  during  the  Years  1829, 
1830,  and  1838,  the  Blowing-Engine  being  the  same.  7 


•  COKE  AND  COLD  AIR. 


Jan. 


Feb. 


7 
14 

21 
28 
4 
11 

18 

24 

Mar.  4 
11 
18 
25 
1 
8 
15 


Ap. 


May 

Jnry 


20 

0 
13 
8 
15 

22 
29 

Ang.  5 
12 
19 


Weekly  Pro- 
duct or  Csst- 
Iron  bf  Three 
Furnaces. 


Ton*  Cwt. 
137  18 
148 
148 
US 
125 


2 
8 
9 
13 


136  19 

130  18 

105  12 

101  8 

111  2 

114  10 

110  14 


111 
107 


91  12 
85  13 
01  14 


92  7 
94  8 
88  4 
91  13 
97  ,2 

104  15 

166  17 

93  1 
113  7 


Qr». 
2 
9 
2 

2 

9 
0 
v 
2 
1 
0 

o 
o 

0 
0 
2 
0 
2 
2 
0 
2 
0 
0 
2 
2 
0 
0 


Average  of 
Coal  a  used 
to  1  Tea  of 
Cast-Iron. 


Tons  Cwt.  Qrs 
8 
0 
(i 


7 
7 
7 
7 

7 
7 
8 
7 

8 
8 

Q 

8 

9 

9 

8 

>) 

8 

8- 

8 

7 

7 

S 

8 


12 
9 
11 

0 
12 
13 
11 
10 
17 
2 
6 
8 
7 
3 
15 
13 
6 
8 
2 

10 
5 
2 

10 

* 
8 
18 


1 

2 
3 
2 
1 
1 
3 
0 
2 
2 
2 
1 
2 
0 
0 
0 
2 
2 
1 
3 
0 
1 

2 
2 
0 
2 


2878    18    0  209  19 


110   14  2 


COKE  AND  HEATED  AIR. 


1830 


Weekly  Pro- 
duct of  Cast- 
Iron  by  Three 
Furneees. 


Jan.  6 
13 
20 
2 

Feb.  i 
10 

17 

24 
Mar.  3 
10 
17 
24 
31 
Ap.  7 
14| 
21 
28 
May  5 
12 
19 
26 
one  2 
9 

16j 
23J 
30 


Tons  Cwt. 
170  10 
181  12 
172  5 
178  7 
164  8 


172  12 

163  9 

170  1 

154  19 

154  16 

151  8 

163  17 

163  8 

14/  10 

154  9 

163  A 

148  #2 
162  10 

149  13 
162  4 
165  7 
160  4 
147  17 
1G4  0 
149  3 


Qrs. 

2 
2 
2 

6 

0 

0 
0 
0 
0 
0 
2 
0 
2 
0 
2 
0 

2 

2 
0 

» 

2 
0 
0 
0 
0 


Average  of 
Coals  used 

to  1  Toa  of 
Cxst-Irou. 


Toun 
5 
r, 


Cwt.  Qrs 
2  2 


16 


lfj 


5 

5 
5 
5 
5 

r> 
5 
5 
5 
4 
5 
5 
5 
5 
4 
5 
5 
4 
4 
4 


0 
0 

,19 
4 
4 
!> 
3 

10 
9 
0 
5 

11 
7 
2 

19 
4 
2 
3 
5 

18 
2 
I 

17 
18 


COAL  AND  HEATED  Al 


1833 


Weekly  Pro- 
duct of  Cut- 
Iron  by  Pout 


Jan.  9 
16 

23 
30 
Feb.  6 
13 
20 
27 
Mar.  6 
13 
20 
V 

Ap.  3 
10 

17 
24 
May  1 

8 
15 
22 
29 
Jane  5 
12 
19 
26 


Tons 
375 
267 
270 
250 
265 
202 
257 
261 
234 
238 
205 


1215     6  0 


162     2  2 


134     6  2 


5     3  1 


220 
280 
304 
%ut 

«45 

too 
240 

219 
231 
235 
232 
271 
262 
lw.30  122 


Cm.  Qrs 

8  0 
18 

7 

9 

3 
10 

1 

0 
13 

7 

13 
14 

7 

9 

7 
12 

7 
17 

« 

1  2 

2  0 
16  0 
10  0 

1  2 

3  2 
16  0 


Average  of 
Cl.1i  Hied 

lo  1  Ton  of 
Cut-Iron. 


6370     3  0 


245     0  0 


Tons  Cwt.  Qrs 

2  12  3 
4 
3 
4 
1 
4 
4 
5 
5 
7 
10 
2 
14 
O 
17 
2 
6 
8 
5 

8 
6 
7 
1 
3 
5 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


0 
1 

0 
0 
3 

? 

2 
1 
2 
3 
2 
3 
3 
0 
0 
0 
3 
0 
0 
2 
1 
0 

1 
1 


68    IS  3 


2     5  1 


The  blowing-engine  has  a  steam -cylinder 
of  40  inches  diameter,  and  a  blowing-cylin. 
dei :  of  8  feet  deep  and  80  inches  diameter, 
and  goes  18  strokes  a  minute.  The  whole 
power  of  the  engine  was  exerted  in  blowing 


the  three  furnaces,  as  well  as  in  blowing  the 
four,  and  in  both  cases  there  were  two  tweers 
of  3  inches  diameter  to  each  furnace.  The 
pressure  of  the  blast  was  2  J  lb.  to  the  square 
inch.    The  fourth  furnace  was  put 
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SELF-FEEDING  AND  (HIOKM-CONBUMIKO  FURNACES.  215 

operation  after  the  water-tweers  were  intro-  The  feeder  is  mine ;  and  the  grate  to 

duced,  and  the  open  spaces  round  the  blow-  which  it  is  applied  is  Mr.  Brunton's.  In 

pipes  were  closed  up  by  luting.  The  engine  your  No.  473,  my  plan  is  alluded  to,  in 

then  went  less  than  18  strokes  a  minute,  in  conjunction  with  my  smoke-condenser j 

consequence  of  the  too  great  resistance  of  the  an(j  ^|r>  Brunton's  plan  is  also  mentioned, 

materials  contained  in  the  three  furnaces  to  m  onc  0r  y0ur  earlier  Numbers.  Mr; 

the  blast  in  its  passage  upwards.  Brunton's  plan  was  a  revolving-grate, 

Materials  constituting  a  Charge.  with  a  reciprocating-feeder ;  and  mine 

cwt.qr.  ib«.  was  a  reciprocaling-grate,  with  a  revolv- 

1829,  Coke   *  '  o'  o'  Ing- feeder.   To  remove  all  doubt  on  the 

Roasted  Ironstone  3    1  14  subject,  I  subjoin  an  extract  from  the 

isso.  clTeT.!::::::::::::::  •    !    S  specification  of  my  reciprocating-grate:- 

Rotsted  IroMio*.  «    §    o  «  I  next  convey  the  coal,  upon  the  afore- 

1833,  CoS"  .0.n.!.'.,l,.''''.V.'.'.'  5    0    o  said  grate  or  fire-place,  from  a  hopper  fixed 

'  Roasted  Iroostone  5    0    o  on  the  top  or  sides  of  the  boiler,  or  other  ves- 

Limcitone  19    0  ^  intended  to  heat  water  or  other  fluids; 

 1      -  from  the  bottom  of  this  hopper  is  a  pipe, 

The  correspondent  by  whom  we  have  whjch  kad9            the  boiler.   Or  I  make 

been  obligingly  favoured  with  the  pre-  the  ^Uet  in  separate  apartments,  and  leave 
ceding  paper,  makes  himself  the  follow- 

a  space  between  them,  and  through  this  space 

ing  remarks  on  the  subject  of  which  it  or  pjpe  the  coal  is  conveyed  upon  the  afore- 

treats. — Ed.  M.  M.  said  moveable  grate  or  fire-place,  by  means  of 

«•  The  best  applied  of  the  hot  Mast  that  «        T,^v£S££  tZ 

/have  yet  seen  is .  .,  the  Wi.sooton  Iron-  ^V^f^™^^,  or  aper- 

&r[he^rHs^ra^  *r. ^j^^nst&A 

(6)2«).    This  is  read.ly  tested  hy  insertia&a  Y                                       ,    and  when 

(700°)  in  the  same  way.  ♦The  air  is  heated  Wftra>  *c-  "* 

in  passing  through  a  series  of  iron-pip*s  ,of  I  am,  Sir, 

small  diameter,  fixed  upright  in  a  brick  6venav  Your  obedient  servant, 

and  kept  at  a  red-heat;  the  heated  airelitir;  j.  Dickson,  Engineer. 

ing  the  furnace  by  four  tweers.   4  The  Condie  0<  Charlotte-street,  Blackfriars-road, 

pipes,*— so  called  from  Mr.  John  Condie,  the  Not.  27, 1833. 

manager  of  the  Wilsonton  Iron- Works,  and  g»  ■ 

late  of  the  Caldcr— 4ast  much  longer  than  •  M_ 

the  ill-arranged  heating -apparatus   (with  FEKEING  LEAKY  VESSELS  FEOM  WATER. 

pipes  of  large  diameter)  at  the  Clyde  Iron-  Sir,— In  your  valuable  Magaziue  for 

Works,  and  effect  a  much greater  saving  in  ^  21st  of  Novembfr,  a  correspondent, 

fuel:                     „  *'        .  e  ,  u  turning  himself  N.  G.,  says,  "that  he 

"  The  rat,  coaZwhea.  used  as  the  fue  1,  has  J     f     lh      ht  ^  8crew  of  ArchU 

the  disadvantage  of  soon  filhng  the  fu.nace  *         means  of  freeing  a 

and  is  also  found  to  produce  »n  inferior  J"                    water ;  but  he  (foes  not 

qual  ty  of  iron,  to  that  made  by  use  ot  coke.  leaKy  jessei  oi  wwmk  , 

It  is  therefore  not  unlikely  to  be  toon,  ge-  state  how  he  would  work   the  screw, 

ne  Illy  gWen  up  '?  Now,  sir,  it  appears  to  me  tlmt  the  screw 

*'  6       r  might  be  very  well  turned  by  the  shaft  of 

0  a  circular  windmill  placed  on  deck ;  in 

selF'FEEDino  and  SMOKE-C0NSUMINQ  which  case,  of  course,  the  quantity  of 

furnaces.  water  worked  out  would  depend  on  the 

Sir  -I  observed  in  your  Magazine  of  force  of  the  wind.   The  mill  might  be  of 

^oCnf  N  "ember  a  sketch of  a  self-  moderate  dimensions,  constructed  of  ma- 

the  21st  of  November,  a  sKetcn  oi  a  seii  d  go  M  take 

feeding  and  sraoke-burmng  furnace,  and,  enaJ ;  lign     u  g, 

on  reading  the  description  to  my  snr-  \*             limc.  There 

E  ^ifSd^^  ™  ISl  i  ~  complicated  machinery  to 

w n  ^ossrPtce  of  plagiarism:  create  expense  and  cause  confusion.  I 

Digitized  by  (sfjogle 
+  k  i 


216  ALLOTS,  SOLDERS,  AND  AMALGAMS,  USED  IN  THB  ABTS. 

know  not  whether  this  plan  has  been     would  soon  form  a  judgment  on  that 

suggested  before,  but  1  wink  it  would  point. 

answer.   Nor  am  I  skilful  enough  to  de-  I  remain,  Sir, 

cide  whether  an  Archirae(^ts,  screw  would  Your  humble  servant/. 

be  the  best  kiud  of  engine  to  work  bjr  J.  E. 

such  a  power;  but  a  clever  mechanic 

M 

*'  •         I        '       '  « 

ALLOTS,  SOLDERS,  AND  AMALGAMS,  £SEp  IN  THE  ARTS. 

(From  the  Journal  of  the  Franklin  Institute.)  ,  *■ 

The  following  table  of  the  alloys  and  amalgams  used  in  the  arts,  has  been  prepared  by 
Mr.  Chaudet,  a  distinguished  and  experienced  assayer  in  the  Mint  or  Pari*,  from  actual 
analysis  of  carefully  selected  samples.  Ia. a  few  instance.*,  the  proportions  of  the  composing 
metals  are  not  given,  for  reasons  that,  ia  one  instance  at  least,  are  obvious.  This  deficiency 
is  more  than  compensated  by  the  addition  of  several  fahars,  particularly  that  of  the  alloys  of 
Palladium,  which  I  have  added,  in  the  full  persuasion  that  th«  whole  will  be  found  useful. 

v        ,  -  '         ,  .      FRANKLIN  PEALE. 

Alloy  of  Gold  Coin.— (French  Standard.) 


Gold  .»*..••....«•..»'.  900  J'«f\/\fv 

■  -Copper....,.....^..;.,..!;   100  ?  1000 

>in.— (French  Standard  ) 


1 1000 


Alloy  of  Silver  Coin 

Silver.....   JK)0 

Copper.............';..-   100 

Alloy  of  «  BiUon."-(Frencb  standard.) 

Copper  i   800  V 

Silver   200 1  1UW 

Alloy  of  Gold  Medals.— (French  Standard.) 

c^:;::-::::::::;:^::::::::c1S}»«» 

Alloy  of  Bronze.  Medals.'— 

'  -  •  copp,,:.:.........  «...  m  m 

■i  in. ........      o  j 

Alloy  of  Jewellery.— (French  Standard.) 

Gold  fSOlinnn 

Copper  250f  luuu 

Alloy  of  Silver  Plate.f-( French  Standard.) 

Copper   50) 

Alloy  of  Gold  Coin.— (United  States'  Standard.) 

Gold   899-22)  |()()0 

-    Copper  and  Silver  *..»••  100*78  ) 

Alloy  of  Silver  Coin.— (United  States4  Standard.) 

<  Silver.   892*43)  1AAA 

Copper....'.....   107-57  f1000 

Alloy  of  Gold  Coin.— (English  Standard.)  , 

Gold  ..... .V. . ..................  916*67  )  Iftnn 

Copper  and  Silver.   83-33  {  lvv 

Alloy  of  Silver  Coin.— (English  Standard.) 

Silver   985 1  1000 

Copper   75JIUOU 

Alloy  in  imitation  of  Gold.—  '  ' 

Copper   9l*00l  100' 

f  Tin   9-50fIUUj» 

Alloy  in  imitation  of  Silvers- 
Copper   61-27^ 

Zinc...   28-78  ( inft 

1513  >m 


Nickel  

head   -82) 


•  The  medals  made  from  this  alloy  are  cast;  tbey  Inure  the  advantage  of  being  struck  by  a  few  blows  of 
the  press,  and  of  wearing  a  long  time. 

the  iooo,tBnd,U,d  her*  ln5icated  18  the  bMlf  a  second  is  composed  of  800  of  silver,  and  300  of  copper,  in 
I  This'  alloy  Is  the  Pack  fond  of  the  Chinese. 
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Alloy  for  Cannon.* — 

Copper   1 00 1  in 

Tin   11 1  1,1 

Alloy  for  Statues.f— 

Copper ■ .  •  • , 

Zinc  

Tin  

Lead ....... 

Alloy  for  Bronaes  and  Candeiabras.— 

Copper  i  82*00*\ 

Zinc  »   1800  (,n/11 

s.i,    •       Jin 3  OO^04* 
Lead  ......   X'SOJ 

Alloy  Tor  the  Mpunting  of  Fire-arms. —  *.  V 

Copper  .......  .  80") 

?ine  ^   17  >100 

<  Tin  :   3  J 

Alloy  for  Cymbals,!  Tam-Tams,  or  Chinese  Gongs. — 

C"Pl>er   80 1  100 

„Y  •  ,     •*  -i  Tin.;  4   20  J  1 

Alloy  for  Bells.-—  ?•  m  ■  l  ^ 

Copper. i....;   75llOO 

Tia   25) 

Alloy  for  the  Rer1ectoM-i»f  Telescopes.—"  u 

Copper   2>« 

■         -     >         Tin...  ......   1  J° 

Alfoy  lor  Brass  fortheLath^.--,   •  ■     ,V  «  t 

Copper......   65'80-j 

•  •  Zine. •  »'«««•'.»......  .•••«    31  *80  f  . «w» 

'  t         -  •     Lead..;.......   2lof 1UU  ' 

Tin  ,...r  0  25J 

Alloy  of  Brass  far  the  IIamni«r.||  •  "  ;      *  * 

........  ,    Copper  .\„  »   70-10) 

Zinc   '   299-j}100 

Alloy  for  Types.  «J—  \  • 

•    Lead  (  80)lno 

Antimony   20JI0U 

Alloy  fusible  id  Boiling  Waters  * 

Bismuth  .*. 
Lead  .->.... 
.  r*  .Tin...-. 
Alloy  for  Plugging  Teeth.**—  K 


1 

Bismuth  .*  

...      Lead   *  * 

,    -  Tin  %.       3-  i 

>    .       .  Mercury. \   16) 

Alloy  for  Tinning  Iron.—  .•••*•  ♦ 

.  ».      •  -Ti".--....   8»9 

Iron  . ...  i   '  1) 

Alloy  used  to  make  Ductile  Gold  of  J 8- carats,  or  950  millieraes.+f — 

Copper.......   990  j  lQ00 


Gold...   10 


*  In  this  aHoy  small  quantities  of  lend  and  zinc  are  often  lonrul,  but-tliey  are  present  by  accident. 

♦  The  propoitions  here  indicated  are  thr  result  of  an  analy-i*  of  tlx*  beautiful  bronze  statues  of  the 

Jarden  of  Versailles,  which  were  cast  by  the  Brothers  Kellers,  celebrated  founders  employed  by 
ouis  XIV. 

\  This  alloy  is  my  hard  ;  it  is  annealed  by  dipping,  while  red-hot,  into  water,  and  Is  then  malleable  ; 
whilst,  if  suffered  to  cool  gradually,  It  is  excessiTely  hard :  this  important  fact  is  due  to  M.  d  Arcet.  who 
has  thus  lorni-hed  the  means  of  fabricating,  in  France,  cymbals,  &c,  formerly  imported,  at  great  cost, 
from  China. 

S  Tbe  proportions  here  indicated  hating  been  found  by  analysis,  it  is  evident  that  the  tin  is  present  by 
accident. 

|  This  alloy  of  brass  Is  important,  and  is  due  to  Mr.  Chaudet. 

T  Sometimes  a  small  quantity  of  copper  is  added  to  these  two  metals. 

Thia  alloy  may  be  prepared  with  a  smaller  proportion  of  mercury;  it  melts  at  65*  of  the  centigrade 

scale. 

tt  The  previous  combination  of  the  alloy  is  found  to  produce  ductile  gold,  when  the  same  metals  would 
proye  the  contrary,  if  mixed  directly. 
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Alloy  for  Bells  of  Mantel  Clocks.— 

Copper   7*  linn 

Tin   25/ 100 

Alloy  for  the  Pivots  of  Artificial  Teeth— 

Platinum  

Silver   

Alloy  for  ditto.*— 

PaMum  •     50)  |m 

Silver  An  i  lw 

Alloy  for  the  Springs  of  Artificial  Teeth.f— 

Palladium   60^. 

Silver   60  1 160 

Copper................   60  I 

Iron   HK 

Solder  for  Gold  of  750,  or  IS  carats,— 

Gold  of  750   8-00") 

Copper   0*50  >  3 

Silver...   0-50  J 

Solder  for  Silver  of  750.+- 

Silver   2  )  „ 

Brass   if* 

Sir.:::::::::::::::::::::::::  $$}<°° 

Solder  for  Lead. — 

Lead   2)„ 

Tin   I/3 


Amalgam  of  Gold  for  Gilding  on  Metal. — 
Amalgam  of  Silver.— 


Mercury........  01  to 80)  lnft 

Gold   0  to  11/ 100 


;}ioo 


Mercury...   85) 

Silver   15/ 

Amalgam  for  taking  Impressions  of  Seals.  § 

Copper  •  

Mercury  

Amalgam  for  Silvering  Mirrors. — 

Tin  j   70 

Mercury  ••  .......  30 

Amalgam  for  Silvering  Globes  of  Glass.— 

Mercury.......   SO) 

Bismuth  ....  .       f20  j 

Amalgam  for  the  Cushions  of  Electrical  Machines. — 

?}* 

Zinc   U 

Among  the  twenty-three  metals  that  are  not  enumerated  in  the  foregoing  list,  there  are 
several  that  enter  into  alloys,  but  they  are  without  utility  in  the  arts  ;  we  should  not,  how- 
ever, include  in  the  remark,  the  native  alloy  of  Osmiun  and  Rhodium,,  which  is  excessively 
hard,  and  is  at  present  used  for  the  nibs  of  metallic  pens. 

Care  has  been  taken  in  the  arrangement  to  name  those  metals  first  which  enter  in  the 
in  the  alloy. 


e  This  alloy  Is  exWmely  important;  it  is  used  for  all  these  purposes  in  the  fabrication  of  philosophical 


Instrument-,  for  wlileii  platinatn  was  formerly  applied,  being  superior  to  It  in 
inoxidable  under  ail  the  n*ual  erroomstances. 

t  An  extremely  useful  alloy,  having  a  degree  of  elasticity  only  exceeded  by  steel,  with  all* the  advan- 
tages of  superior  lightness  and  hardness  over  platinum;  this,  aud  the  preceding,  are  due  to  Mr.  Percital 


N.  Johnson,  of  London. 

%  The  copper  and  sine  ought  to  be  taken  In  the  form  of  brass;  for  two  parts  of  silver,  take  one  part  of 
brass. 

i  This  amalgam  is  hard,  and  melts  at  a  low  heat;  it  was  used  by  the  French  po  ice,  under  the  adminis- 
tration of  u,e  celebrated  Fouche,  for  the  purpose  of  opening  aud  reseating  the  letters  that  passed  through 
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MR.  hkrapath's  locomotive  theo- 

BKMS. 

Sir,— Mr.  Herapath  very  kindly  in- 
forms me,  p.  22,  No.  12  of  bis  series, 
that  if  I  will  attentively  read  what  he 
has  written,  I  will  find  « that  his  theo- 
rems on  railway  transit  are  based  on  the 
principle  thatthe  opposing  forces,  namely, 
gravity  and  friction  on  the  one  side,  and 
steam-power  on  the  other  one  in  equili- 
brioj"  and,  therefore,  that  this  accelera- 
tion and  retardation  which,  I "  presume," 
have  u  no  existence." 

Now,  in  the  first  place,  I  beg  leave  to 
inform  Mr.  Herapath,  that  it  is  not  my 
custom  to  presume  to  -  give  an  opinion 
upon  any  subject  before  having  first 
considered  it  with  attention;  errors,  no 
doubt,  I  have  often  fallen  Into,  but  never 
for  the  purpose  of  misleading.  Nor  do  I 
wish  to  insinuate  that  Mr.  H.  has  had 
any  intention  of  misleading  the  readers 
of  ihe  Mechanics'  Magazine,  But  from 
nis  vaunted  attainments  in  mathematical 
and  physical  science,  he  seems  to  wish 
to  convince  us  that  he  oan  at  once  jump 
to  a  conclusion  which  I,  IverM'Iver,  a 
"  canny  Scotchman,"  will  not  implicitly 
believe  before  1  have  carefully  examined 
the  premises.  • 

Secondly,  with  regard  to  the  accelera- 
tion and  retardation,  which  he  says  have 
"  no  existence,"  I  would  ask  Mr.  Hera- 
path if  he  means  to  disown  his.  owa 
handiwork?  Mr.  H.'s  theorems,  for  de- 
termining the  speed  on  ascending  and 
descending  planes,  are  recorded  in  the 
Mechanics1  Magazine,  and  no  sophistry  • 
on  my  side,  nor  shuffling  on  his,  can  now 
•Iter  them.  "  ' 

^  Again,  Mr.  Herapath  infqrms  me, ' 

that  his  formula  are  not  given  as  ma- 
thematically but  practically  true  J'.'v  This, 
no  doubt,  is  a  singular  concession  ;  but  I 
un  almost  sure,  that  had  I  been  a  prac- 
tical man— a  humble  stoker,  for  example 
--and  had  urged  similar  objections  to 
the  prodigious  velocity  which  his  theorems 
produce,  he  would  have  found  it  conve- 
nient  to  reverse  the  above  expression. 
iake  it  in  either  sense,  however,  I  will 
as*  him  how  he  can  reconcile  such  an 
expression  with  No.  2  of  his  series,  in 
*nich  we  meet  with  the  following  me- 
morable observations  "  Obloquy  I  know 
ls  frequently  endeavoured  to  be*  thrown 
on  scientific  opinions  by  the  ignorant  and 


designing,  from  the  vulgar  prejudice  that 
theory  and  practice  are  usually  at  vari- 
ance. But  I  can  assure  my  readers,  that 
in  no  instance  did  I  find  experiments  on 
the  points  I  went  last  year  to  examine  on 
the  Liverpool  and  Manchester  Railway* 
at  the  request  of  one  of  the  Companies, 
differ  sensibly  from  the  results  I  had 
anticipated  and  computed  previous  to  my 
going.  Theory,  indeed,  as  applied  to 
any  particular  art,  is  no  more  than  ex- 
periment generalised,  and  cannot,  there- 
fore, when  managed  with  honesty  and 
skill,  materially  differ  from  practice." 

If  I  chose  to  adopt  the  language  which 
Anti-H.  has  used  towards  the  strong-of- 
hand  H.,  or  which  Anti-Carper  has  used 
against  myself,  I  could  retort  upon  all 
three*  with  a  vengeance,  but  for  the 
present  I  shall  forbear.  I  would  just  ask 
Mr.  H.  what  proof  has  he  given  that  his 
theorems  are  practically  true?  I  may 
venture,  I  think,  without  much  fear  of 
contradiction,  to  answer  the  question  my- 
self — none  whatever.  They  have  never 
vet,  by  his  own  admission,  been  tested 
by  any  experiments.  "  There  are,"  he 
states,  *'  matters  to  be  investigated  to 
render  the  subject  complete,  and  which, 
had  not  various  causes  interposed  (the  old 
story),  I  should  before  now  have  taken 
up,  I  admit,"  &c. 

Mr.  H.  has  very  little  cause  to  com* 
.  plain  of  want  of  time.  The  first  number 
of  his  series  appeared  in  the  Mechanics' 
Magazine  on  May  30th,  and  week  after 
week  he  was  allowed  to  go  on  without 
any  interference  at  a  galloping  pace, 
until  he  had  absolutely  attained  a  velocity 
(down  a  gentle  descent)  of  1,320  miles 
an  hour,  and  by  a  little  slight-of-hand- 
trick,  he  has  shown  us  how  a  greater 
velocity  may  be  attained  by  moving  up 
an  ascent!!!  But,  Mr.  Editor,  I  am 
afraid  Mr.  H.  has  done  himself  great 
injustice,  by  denying  that  his  theorems 
were  not  intended  to  be  mathematically 
true. '  On  this  subject,  however,  I  shall 
not  at  present  enter,  but  reserve  it  for  my 
next  communication. 

Iam,  Sir,  yours,  &c,, 

IVBB  M'lvEB. 

Nov.  30,  1835. 


•.The  strong-of-hand  Mr."H."  snpposesthat  Mr. 
Hern  path  and  Anti-H.  are  the  same  person:— * 
night  1  ask  him  who  he  supposes  AnU->Carpcr  te> 
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THE  PRINCIPLES  OF  LOCOMOTION. 

Sir, — In  p.  124,  lver  M*Iver  supposes 
the  "  force  of  steam  applied  so  as  lo 
overcome  friction  ;"  and  as  the  resistance 
of  the  atmosphere  has  not,  to  the  best  of 
my  recollection,  been  noticed  in  the  ob- 
servations of  any  of  the  parties,  I  thought 
the  retarding  forces  were  left  out  of  con- 
sideration, in  which  case  he  will  find  the 
numbers  1  have  given  as  correct  as  they 
were  stated  lo  be. 

But  Anti-Carper,  in  his  last  letter, 
blames  lver  M'lfer  fox  not  taking  the 
magnitude  of  the  load,  the  power  ol  the 
engine,  and  the  mode  of  heating  the 
boiler,  into  consideration ;  from  which  I 
think  it  is-  fair  to  infer,  that  the  results 
derived  from  the  rival  theorems  of  Mr. 
Herapath  are  intended,  in  some  way  or 
other,  to  depend  upon  those  matters; 
will  Anil  Carper  point  out  any  of  that 
gentleman's  theorems  in  which  they  are 
introduced  ? 

Yours,  &c. 

S.  Y. 

Dec.  7, 18S5. 

■ 

NAVIGATION  OF  THE  TTNE. 

Sir,— I  was  lately  in  company  with 
some  persons  who  were  talking  on  the 
subject  of  JaiTow  Slake,  as  to  its  capabi- 
lities, &c. ;  and  I  staled  that  if  it  were 
cut  off  or  filled 'in,  it  would  materially  im- 
prove the  navigation  of  the  River  Tyne 
between  Shields  and  Newcastle,  but  the 
others  strongly  dissented  from  my  opinion. 
That  it  is  the  intention  of  Nature  to  do 
what  I  proposed,  seems  to  me  to  be  clear- 
ly proved  by  the  increasing  fluvial  de- 
posit. It  might  instruct  others,  however, 
as  well  as  myself,  if  your  able  correspond- 
ents were  to  discuss  the  question  in  a  cool 
way,  and  still  more  if  they  were  to  eluci- 
date it  by  experiment,  of  which  it  is  very 
capable.  It  its  impossible  to  dam  out  the 
ocean  ;  hence  the  water  let  into  Jarrow 
Slake  would,  if  prevented,  be  curried 
above  Tyne  Bridge,  and  add  to  the 
volume  and  current  of  the  ebb-tide.  I 
attempted  lo  illustrate  my  argument  by 
the  fact  of  confining  the  spread  of  streams 
by  quays,  adding  ta  the  depth  of  the  water 
abreast  of  the  quays ;  but  this  was  also 
overborne  by  my  opponents.  I  admit  that 
the  danger  of  crossing  the  bar  at  the  last 
of  the  ebb  would  be  much  increased  for 
a  time ;  but  this  evil  would  be  cancelled 


by  a  greater  mean  depth  at  high-water  at 
neap-tides. 

In  1825,  I  saw  that  something  similar 
had  been  done  iu  the  Clyde;  and  I 
should  think  other  rivers  have  had  the 
same  operation,  that  is,  cutting  off  (he 
waste-water  and  making  docks,  timber- 
ponds,  or  mill- reservoirs. 

At  this  time  when  railroads  are  talking 
of  between  Newcastle  and  Shields,  it 
would  be  as  well  to  consider  whether  a 
road  could  be  made  across  the  Slake, 
saving  much  distance  to  South  Shields 
from  Gateshead.  I  have  long  had  a 
plan  for  such  works  as  sen-walls,  built 
without  cement  or  lime ;  which  might  be 
of  service,  and  is  quite  original,  having 
been  thought  of  previous  to  the  metallic 
caissons  noticed  in  the  Mechanics'  Maga- 
zine some  years  since. 

That  there  are  great  vested  interests  at 
stake  upon  this  question  is  not  to  be 
doubted ;  yet  if  the  good  of  many  be 
advanced  at  the  doubtful  risk  of  the  few, 
the  merits  of  the  question  need  not  be 
advocated  by  your  constant  reader, 

Keenabis. 

Durham,  Nor.  2T,  1335. 

[We  would  recommend  to  the  notice  of 
oil!  correspondent,  and  other  friends  on 
llie  Tyne,  a  very  judicious  article  on 
regulating  the  flow  of  currents,  in  our 
18th  vol.  p.  227.— Ed.  M.  M.] 

SLATE  RAILWAY  PLATFORMS — COAL-TAR 
A  PRESERVATIVE  OF  STONE— OROA NIC 
ACTION. 

Sir, — The  letter  which  you  did  me  the 
honour  to  insert  i  n  your  No.  642,  in 
observation  on  Mr.  Jopling's  plan  of 
laying  a  complete  platform  of  slate,  in- 
stead of  isolated  blocks  or  sleepers, 
as  a  support  to  the  rails  of  railroads, 
was  written  on  the  spur  of  the  moment, 
and,  as  1  now  think,  without  having 
sufficiently  reflected  on  the  subject.  My 
opinion  now  is,  that  instead  of  the  slate 
itself  being  tapped  with  a  female  thread, 
it  would  be  preferable,  with  respect  to 
time,  expense,  and  efficiency,  to  drill  a 
plain  hole  in  the  slate,  and  insert  a 
square  nut  into  its  under  surface  for  the 
screwed  end  of  the  bolt.  If  the  differ- 
ence between  the  cost  of  copper  or  brass 
nuts  and  iron  ones  should  be  thought  at 
all  worthy  of  consideration,  1  beg  leave 
to  suggest,  that  iron  ones  will  answer 
equally  well:   But  to  this  intent  the  nuts 
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must  he  imbedded,  as  it  were,  in  coal- 
tar,  and  the  bolts  well  covered  with  it, 
previously  to  their  insertion.  Both  the 
bolts  and  nuts  should  he  made  hot,  so 
as  to  dissipate  all  humidity  from  off 
their  surface,  at  the  time  of  dipping 
them  into  the  tar.  I  suppose  that  the 
bolts  will  be  about  seven-eighths,  and 
the  nuts  about  three  inches  square. 

A  thread  tapped  in  the  slate  in  the 
way  I  speak  of,  in  tyo.  t>42,  would  stand 
any  other  kind  of  force  than  that  to 
which  it  will  be  subjected  in  the  rail- 
holding  case,  perfectly  well;  but  the 
hardest  substances  which,  like  all  kind 
of  stones,  are  brittle  and  iriable,  are  not 
calculated  to  resis^  the  sort  of  shocks 
and  jars  from  the  passing  trains,  in  such 
parts  as  the  threads  of  a  screw.  With 
metal  nuts,  the  bolt  need  not  be  screwed 
further  than  a  couple  of  inches,  whereas, 
according  to  the  other  plan,  much  more 
would  be  required. 

While  on  this  subject,  I  should  like 
some  of  your  readers  to  see  the  harden- 
ing  and  strengthening  effects  of  coal-tar 
applied  to  tiles  and  bricks,  for  coping. 
Ihey  would  be  much  pleased,  with  the 
result.  A  composition  of  coal-tar  and 
sifted  road-scrapings  forms  a  substance 
for  coping  walls,  or  other  analogous  pur- 
poses, more  impermeable  and  imperisha- 
ble than  any  stone.  A  little  dry  lime  added 
to  it,  is  an  improvement.  As  I  have  ex- 
plained in  the  Mechanics1  Magazine  ten 
years  ago,  linseed,  or  even  whale  oil, 
applied  to  the  soft  and  perishable  Port- 
land stone,  and  even  to  the  soft  Bath 
sandstone,  when  quite  dry,  gives  it  the 
hardness  and  durability  of  marble.  Coal- 
tar  has  the  same  effect ;  the  only  objec- 
tion to  it  is  the  colour.  But  that  may 
be  remedied  by  subsequent  whitewash- 
ing. Even  marble  exposed  to  the  air  in 
this  country,  ought  to  be  protected  in  the 
way  I  have  been  advising  these  ten  years 
past. 

A  union  takes  place  between  gelatin- 
ous and  oleaginous  fluids,  and  various 
earths  and  stones,  which  can  only  be 
compared  to  the  process  of  fosilization 
in  the  very  hard  agatized  parts  which  we 
find  imbedded  in  stones  comparatively 
soft ;  such  as  the  oysters  and  amonites  in 
limestone,  the  fossil  fish  in  coal  and 
other  deposits,  and  the  flints  in  chalk, 
all  eridenlly  caused  by  a  combination 
of  the  animal  juices  'with  the  earths 
surrounding  them.   Thus  I. look  upon 


m 

chalk  formations,  with  their  regular 
layers  of  flints,  to  have  been  succes- 
sive deposits  of  lime  in  mechanical 
suspension  in  water  upon  a  body  of 
tnolusca,  laying  on  the  thin  surface,  or 
which  snnk  down  to  it  from  out  the  fluid 
ma^s  of  chalk  (lime),  the  latter  itself, 
probably,  the  detritus  of  shells.  Water 
is  actually  solidified  in  its  union  with 
lime,  so  arc  the  Mibstances  I  have  been 
speaking  of,  and  with  other  earths  and 
oxides  besides.  A'fter  many  years'  at. 
tentive  observation  of  nature,  I  have 
come  to  suspectg  jhat  the  modii  of  matter 
we  call  metals,  originate  in  what  we 
term  "  organic  "  action.  For  example, 
in  the  Mechanics'  Magazine,  in  Nov. 
1828,  it  will  be  seen  that  I  attribute  the 
main  part  in  the  production  of  iron  to 
the  vegetative  operations  of  forests,  the 
green  colour  of  the  leaves  being  caused 
by  the  presence  of  iron,  as  is  also  the 
brown  assumed  by  the  same  leaf  at  a 
later  period. 

I  have  the  honour  10  De>  Sir, 

Your  obedient  humble  servant, 

F.  Maceroni. 

Dec.  6,  1S35. 

THE  GREENWICH  RAILWAY. 

Sir, — Now  that  the  Greenwich  Rail- 
way has  become  rather  a  popular  topic  of 
conversation,  I  am  beginning  to  get 
heartily  sick  of  the  exclamations  which 
one  hears  constantly  repeated  in  their 
ears,  of"  What  a  clever,  what  an  original 
idea,  that  of  carrying  the  rail  over  con- 
tinuous arches,  and  converting  those 
otherwise  useless  *  bins'  into  profitable 
shops,  warehouses,  private  dwellings, 
&c. ! ! !"  No  one  has  a  legitimate  right  to 
complain  of  any  engineer  for  adopting  a 
good  idea,  whenever  suggested ;  but  I 
cannot,  I  confess,  either  respect  or  ad- 
mire the  candour  or  ingenuousness  of  that 
projector  who  silently  takes  credit  for 
what  really  does  not  belong  to  him. 
Does  Colonel  Land  man  n,  in  fact,  claim 
the  exclusive  authorship,  except  by 
adaptation,  of  this  plan  ?  Can  he  deny 
having  seen,  heard,  or  read  of  his  model 
elsewhere?  And  will  he  now  at  once 
frankly  nnd  honestly  acknowledge  where 
he  found  it?  Because,  sir,  if  he  do  not, 
and  promptly,  I  shall  inform  him. 

In  the  meanwhile,  Mr.  Editor,  it  may 
amuse  your  readers  to  u  guesO  To  my 
knowledge,  the  idea  of  carrying  a  public 
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thoroughfare  or  promenade  over  arches, 

&c,  did  not  originate  in  America,  Asia, 
Africa,  or  the  British  dominions ;  neither 
in  France  nor  Belgium,  Holland  or  Swit- 
zerland ;  no  Slate  in  Germany  or  Italy ; 
neither  Spain  or  Portugal  can  claim  the 
honour.  Finally,  Sweden,  Denmark, 
and  Norway,  Russia,  Prussia,  Austria, 
Poland,  Turkey,  together  with  all  the 
islands,  foreign  and  domestic,  are  alike 
innocent  of  the  "  prodigious"  thought 
now  about  to  generate  steam  from  Lon- 
don to  Greenwich.  The  question,  then, 
is,  44  Do  you  give  it  up.-ejr?"  Till  then, 
or  the  solution  of  my  riddle  by  some  of 
your  numerous,  and  ingenious,  and  really 
ingenuous  correspondents, 

I  beg  to  remain, 
Your  obedient  servant, 

P.  S.  H. 


RECENT  AMERICAN  PATENTS. 

(•Selected  from  the  FrahkUn  Journal  for  October, 
V  1835.) 

Casting  Chilled  Rollers,  and  other 
Metallic  Cylinders  and  Cones,  James 
1  larky,  Pittsburg,  Pennsylvania.—"  In  order 
to  show  the  object  of  my  improvement," 
says  the  patentee,  "  I  state  the  usual  method 
as  now  practised  in  casting  chilled  rollers,  as 
follows.  The  mould  in  which  they  are  cast 
consists  of  a  main  central  portion,  formed  by 
a  hellow  metallic  cylinder,  and  the  two  ends, 
called  journals  and  couplings,  which  are 
moulded  in  sand. 

"  Now,  if  the  metal  be  poured  into  such  a 
mould  in  the  usual  manner,  that  is,  through 
a  tube  descending  to  its  lower  extremity,  the 
motion  thus  communicated  to  it,  as  it  rises 
in  the  mould,  tends  to  throw  all  the  sand, 
dross,  slag,  &c.  towards  the  external  part  of 
the  roller,  and  thereby  occasions  cracks, 
flaws,  and  other  imperfections  on  its  surface ; 
therefore,  in  order  to  obviate  this  injurious 
tendency,  it  is  the  custom  to  stir  the  fluid 
metal  with  a  rod,  so  as  to  give  it  a  rotary 
motion,  in  order,  by  this  stirring,  to  bring 
the  light  substances  to  the  centre.  But  this 
operation  of  stirring  is  dangerous,  and  does 
not  effect  its  object  with  certainty. 

"  My  method  of  construction  is,  to  insert 
a  pipe  or  pipes  (which  may  be  called  gates) 
at  openings  into  or  near  the  bottom  of  the 
main  chill  eylinder,  or  near  the  inner  surface 
of  the  said  cylinder;  and  the  line  of  direc- 
tion of  said  pipes  or  gates  is  not  to  be  that 
of  a  perpendicular  to  said  bottom  or  inner 
surface,  but  that  of  an  oblique  or  slanting 
line,  usually  equal  to  about  thirty  degrees, 
that  is,  approaching  the  direction  of  a  tan- 
gent to  the  cylinder.   Beneath  these  open? 


ings,  by  which  the  pipes  enter  the  main  chill 
cylinders,  is  to  be  formed  a  circular  chamber, 
with  as  many  openings  as  there  are  pipes  to 
communicate  with  the  openings  into  the 
cylinder,  and  the  pipes  are  to  connect  this 
chamber  with  the  cylinder  in  the  oblique  or 
slanting  direction  above  described;  it  is  also 
advantageous  to  have  this  circular  chamber 
closed  by  a  partition  across  it,  on  one  side  of 
the  opening  in  the  circumference,  left  for  the 
insertion  of  the  descending  tube,  by  which 
the  fluid  metal  is  to  be  poured  in. 

"  This  is  the  construction  of  my  improve- 
ment; the  manner  of  using  it  is  as  follows. 
The  melted  metal  is  poured  in  at  the  descend- 
ing tube,  by  which  it  arrives  at  the  opening 
at  the  bottom  of  this  tube  leading  into  the 
circular  chamber;  here  the  metal  enters, 
and  on  one  side  being  arrested  by  the  parti* 
tion  closing  the  chamber  at  the  side  of  this 
opening,  the  stream  or  course  of  the  metal 
will  be  driven  to  the  other,  and,  conse- 
quently, continued  round.  The  partition  is 
te  be  so  placed  as  to  give  the  course  of  the 
stream  in  the  same  direction  round  as  that 
to  which  the  pipes  or  gates  lean. 

"  The  metal  flowing  up  these  inclined 
tubes  or  pipes,  acquires  a  rotary  motion  on 
entering  the  main  cylinder,  which  is  the  ob- 
ject I  wish  to  attain,  thereby  preventing  the 
necessity  of  stirring  with  a  rod ;  and  this 
rotary  motion  is  necessary,  in  order  to  bring 
the  light  substances  te  the  centre,  and  throw 
the  heaviest  and  best  metal  to  the  circumfer- 
ence.'* 

A  Coos  Stove,  Joel  Rathbone,  New  York, 
— After  stating  that  inconveniences  have 
been  experienced  from  the  construction  of 
the  ordinary  Jew's-harp,  or  flat  cook  stove, 
from  the  waste  of  heat,  the  burning  out  of 
the  front  oven  plate,  and  the  unequal  distri- 
bution of  heat  through  the  oven,  the  paten, 
tee  describes  the  improvements  by  which  he 
proposes  to  obviate  these  inconveniences; 
they  are, "  first,  in  recessing,  by  a  curve  line 
or  sweep,  so  much  of  the  front  furnace  plato 
as  lies  below  the  kettles,  in  such  manner  as 
to  bring  the  face  thereof  more  or  less  under 
the  bottom  of  the  kettles;  and,  secondly,  in 
opening  on  the  back  side  between  the  furnace 
and  the  oven,  and  between  the  flue  that  passes 
over  and  the  flue  that  passes  under  the  oven, 
a  horizontal  passage  for  the  air  to  circulate 
through.'* 

A  Fishing  Boat,  John  Donn,  Wash- 
ington.— The  advantage  proposed  to  be  ob- 
tained by  the  improvement  in  the  fishing 
boat  here  patented,  is,  {principally,  an  in- 
creased length  of  leverage  for  the  oarsman. 
This  is  accomplished  by  extending  wings  on 
each  side  of  the  boat,  from  stem  to  stern, 
these  wings  being  carried  out  horizontally  by 
means  of  knees,  thus  widening  the  uooer 
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part  of  the  boat,  whilst  that  portion  of  it 

which  is  in  the  water  remains  as  usual.  The 
oarlocks  are,  of  course,  placed  on  the  outer 
edges  of  these  wings,  which  have  the  ordi- 
nary finish  of  gunwales.  Some  incidental 
advantages  from  this  arrangement  are  men- 
tioned, such  as  scouring  the  boat  from  the 
effects  of  the  swell,  and  thereby  lessening  the 
risk  of  foundering;  the  increase  of  room, 
also,  for  the  seine,  which,  as  usually  placed 
altogether  in  the  stern,  raises  the  bow  out  of 
the  water.  The  claim  is  to  the  wing  con- 
structed as  above  described,  and  applied  to  a 
fishing  boat. 

Tailors'  Shears,  John  Andrews,  New 
York. — The  upper  side  of  the  lower  bow 
or  ring  of  the  shears,  is  to  be  made  flat,  or 
widened  out,  so  that  the  fingers  which  press 
upon  it  in  the  act  of  cutting,  may  exert  their 
power  without  the  inconvenience  experi- 
enced in  the  uses  of  shears  as  ordinarily 
made*  The  claim  is  simply  to  the  widen* 
ing  out  this  part,  as  described. 

Water  Closet,  James  Stone,  New  York, 
— This  improvement  consists  of  a  pendu- 
lous weight  attached  to  a  rod,  and  connected 
by  joints  to  the  pan  of  the  water  closet. 
The  specification  refers  throughout  to  a 
drawing,  which  exhibits  the  plan  very  per* 
fectly.  The  contrivance  it  very  simple, 
and  appeari  to  be  extremely  well  adapted 
to  itf  purpose,  without  a  liability  to  get  out 
of  order. 

An  Improvement  in  the  Mode  of 
Catching  Fish,  Charles  Fowler,  and  Edwin 
R.  I IankstConnecticut.— A. steam-engine  is  to  be 
erected  on  the  shore  for  the  purpose  of  paying 
out  the  seine,  and  drawing  the  boats  to  the 
shore.  Two  blocks  are  to  be  fixed  out  in  the 
stream  at  such  distance  apart  as  shall  be 
equal  to  the  length  of  the  seine,  and  at  the 
centre  point  between  these  blocks,  two  others  ; 
corresponding  blocks  are  to  be  placed  on  the 
beach,  so  that  two  endless  bands,  or  ropes, 
may  be  drawn  around  them,  forming,  when 
in  use,  two  quadrangles.  The  ropes  on  shore 
are  to  be  drawn  by  the  steam-engine.  Two 
batteaux,  each  containing  one-half  the  seine, 
are  to  be  drawn  from  the  shore  to  the  centre 
blocks,  where  they  are  to  be  cast  off,  and 
again  made  fast  outside  of  the  blocks ;  by 
drawing  upon  the  ropes,  the  seine  is  then 
made  to  pay  out  each  way  to  the  outer 
blocks. 

"  What  we  claim  as  our  invention,  is  the 
drawing  the  said  boats  from  the  shore  around 
their  proper  circuits  for  paying  out  the  seine, 
and  then  to  the  shore,  by  means  of  steam 
power,  in  the  room  of  rowing;  and  likewise 
said  drawing  in  of  said  seine  by  said  en- 
gine." 

We  think  the  foregoing  form  of  claim  ex* 


ceptionable,  as  it  merely  refers  to  the  use  of 
steam  for  drawing  a  rope,  or  ropes,  which 
certainly  is  not  the  invention  of  the  patentees ; 
the  proper  subject  of  the  patent,  we  appre- 
hend, is  the  arrangement  of  the  ropes  to 
enable  thein  to  effect  the  purpose  intended, 
whether  steam  or  animal  power  be  employed* 

An  Improvement  in  the  Use  of  the 
Saw,  Anton  Field,  Jericho,  Vermont,  —  By 
the  improved  use  of  the  saw,  the  patentee 
means  an  improved  mode  of  fixing  the  saw 
for  use,  the  purpose  to  which  be  proposes  to 
apply  it  being,  principally,  the  cutting  of 
wood  for  the  fire,  in  doing  which  he  proposes 
to  out  through  a  log  at  a  single  stroke,  pro- 
vided the  saw  be  long  enough. 

Cheeks  of  wood,  or  iron,  are  to  be  fixed 
on  each  side  of  a  saw,  embracing  it  between 
them  in  such  a  manner,  that  at  one  end  the 
teeth  shall  rise  but  little  above  them,  whilst 
at  the  other  the  blade  is  to  project  sufficiently 
to  pass  through  a  log.  This  is  then  to  be 
placed  between  slides,  so  as  to  allow  it  to 
slide  back  and  forth  like  the  frame  of  a  mill- 
saw,  "  as  may  be  roost  convenient,"  and 
*«  where  thought  best,"  *'  the  timber  to  be 
cut  confined  to  it  as  may  be  most  convenient ;" 
the  saw  to  be  moved  "  by  means  of  any 
machinery  thought  best  to  attach  it  to.*' 
"  By  this  process,  a  stick  of  Umber  of  any 
size  may  be  taken  off  by  one  sweep  of  the 
saw,  provided  it  be  of  sufficient  length,  and 
width  at  the  back  end.  The  saw  may  be 
graduated  so  as  to  cut  from  half  an  inch  to 
two  inches  to  the  foot,  according  to  the  size 
and  nature  of  the  timber  to  be  cut."  "What 
I  claim  is  the  manner  of  confining  it  between 
the  two  slips;  the  way  in  which  it  slides,  and 
the  principle  on  which  it  cuts,  viz.  being  so 
confined  as  to  cut,  at  one  sweep,  the  entire 
width  of  the  saw  above  the  slips.'' 

We  have  thus  placed  before  the  reader  the 
whole  sum  and  substance  of  the  invention, 
and  it  will  be  perceived  that  those  persons 
who  wish  to  carry  it  into  operation,  are  left 
at  ample  liberty  to  devise  the  means  of  doing 
so.  It  is  probable  that  a  twenty-horse  power 
steam-engine  may  suffice  to  work  the  saw, 
and  cut  through  a  nine-inch  log  at  a  single 
sweep,  a  powerful  screw-press,  or  some  ana- 
logous instrument,  being  employed  to  hold 
the  log. 

Plough,  William  Hess,  Pennsylvania.— 
"  The  improvement  for  which  the  patent  is 
asked  consists  in,  1st.  The  flanch  on  the 
mouldboard  behind  the  share,  to  prevent  that 
part  of  the  plough  cutting  in  the  furrow,  and 
thus  running  heavy.  2d.  The  running  the 
landplate  back  to  the  plough -handle,  and 
attaching  it  to  the  handle,  and  extending  the 
cutter  back  to  the  handle,  by  which  the 
plough  is  strengthened,  and  the  earth  will 
not  fall  over  the  landplate  into  the  furrow. 
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3d.  In  extending  the  land  side  of  the  share 
back  to  the  plough-handle,  and  attaching  it 
to  the  laodplate  near  such  handle,  by  which 
the  plough  runs  lighter,  and  there  is  less 
trouble  in  working  from  the  whole  of  the 
land  side  to  the  share  being  in  one  piece." 
There  are  no  references  to  the  drawing. 

Preparation  of  Chewing  Tobacco, 
Edward  CJuttsaing,  Baltimore.— The  tobacco 
manufactured  by  the  patent  process  is  deno- 
minated u  Natural  Roanoke  Leaf"  and  it  is 
thus  prepared  :  250 lbs.  of  the  best  Virginia 
tobacco  is  to  be  sprigged  in  the  usual  man- 
ner, and  sprinkled  with  a  mixture  made  by 
boiling  3  lbs.  liquorice,  2£  lbs.  prunes,  lib. 
figs,  l£lb.  table  salt.  \  gall.  Jamaica  rum, 
and  4  galls.'  water.  The  liquid  is  to  be 
strained,  and  water  enough* added  to  make 
the  liquid  amount  to  four  gallons.  The  to- 
bacco is  then  to  be  lightly  pressed,  as  dis- 
colouration would  be  produced  by  heavy 
pressure. 

The  claim  is  to  "  the  manufacture  of  chew- 
ing  tob  acco  in  the  manner  hereinbefore  de* 
scribed.*' 


NOTES  AND  NOTICES** 

In  Rebuilding  that  part  of  the  Penitentiary  tlia 
was  burnt.  I  would  sug gest  that  the  gutters  should 
be  lined  with  zinc  instead  of  lead,  which  would  be 
much  more  economical,  and  in  case  of  another 
lire,  might  prevent  its  spreading  in  the  manner  so 
disastrously  exemplified  at  the  late  tire  ;  as  I  have 
heard  that  the  lead  guttering  was  melted,  which 
left  the  ends  of  the  rafters  exposed  to  the  flames, 
and  was  thereby  the  cause  of  their  spreading  to 
such  an  extent,  which  would  not  have  been  the 
case  If  zinc  had  been  used,  as  it  would  have  re- 
sisted the  flames.— Hknricus. 

Steam  Plough.— At  a  meeting  of  the  Grantham 
Asricuitural  Association,  Mr.  Hanley  stated  that  he 
had  seen  a  stcamplough  at  work  in  Lancashire, 
which  did  its  work  remaikably  well,  and  turned 
np  an  acre  of  wet  land,  at  a  depth  of  nine  inches, 
in  1  hour  aud  50  minutes. 

Barton' $  New  Safety  Boiler. — {From  a  Corre- 
spondent.)—" M  r.  J .  Barton,  the  well-known  ingenious 
engineer,  has,  we  are  informed,  just  completed  a: 
new  invention  which  promises  to  be  of  great  utility, 
as  an  improvement  in  the  construction  of  steam., 
engines;  and  also  of  importance  as  a  means  or 
diminishing  the  haeard  to  which   the  personal 
safety  of  individuals  is  new  exposed,  wherever 
steam-engines  are  used.   This  invention  consists  in 
a  safety  boiler  upon  an  entirely  novel  principle, 
and  which  is  so  contrived  as  to  afford  every- protee-' 
lion  against  injury  from  explosion.  Independently 
of  this  primary  recommendation,  we  understand 
that  it  combines  the  further  advantages  of  cheap** 
ness  in  the  original  cost  and  economy  in  the  con- 
sumption of  fnel.    Mr.  Darton  has  not  published  a 
description  of  Hie  plan  upon  which  his  model  is' 
formed,  the  patent-tight  not  being  yet  secured. 
We  must  therefore  postpone  a  further  account  of  it 
until  another  opportunity,  and  can  only  add,  that 
we  art-  a*»ored  the  invention  is  likely  to  prove  a' 
grand  desideratum  in  the  scientific  .world,  and  to 
give  a  new  impulse  to  locomotive  machinery  ;  espe-> 
cially  in  conjunction  with  the  inventor's  other  im-. 
provrmeot*  in  the  steam-engine  ;  viz  ,  his  patent 
metallic  pistons  and  lubricators/  which  bare  long  * 


been  extensively  adopted,  particularly  in  bis  Ma. 
jesty's  service. 

Raibcay  Phenomenon. — On  Monday  last  a  gen- 
tleman of  this  town,  who  had  taken  bis  place  in  the, 
hindmost  carriage  of  oue  of  the  railway  trains  from 
Bolton  to  Kenyon,  witnessed  the  following  singular 
occurrence  :— He  was  placed  with  bis  back  to  the 
engine,  and  bad  a  clear  view  of  the  receding  line  of 
railway.  The  train  was  going  flown  the  inclined 
plane  from  Bag-lane  lo  Leigh,  at  the  apparent  rate 
of  from  30  to  40  miles  per  hour.  -  A  man  who  was 
standing  on  the  side  of  the  railway  threw  a  stone 
about  the  size  of  a  hen's  egg  in  a  .horizontal  direc- 
tion, and  with  considerable  violence,  at  the  train. 
The  stotie  was  distinctly  seen  by  the  gentleman  in 
Us  progress  to  the  carriage  in  which  he  was  seated, 
and,  having  attained  its  maximum  of  velocity,  it 
appeared,  like  Mahomet's  coffin,  to  be  suspended  in 
the  air  for  a  few  seconds  within  a  foot  of  the  gen- 
tleman's head.  He  seized  hold  of  it,  and  b«  de- 
scribes the  sensation  which  he  felt  in  doing  so  as 
somewhat  similar  to  that  which  would  be  fell  in 
grasping  a  stone,  in  a  state  of  rest,  suspended  by  a 
thread. — Bolton  Chronicle.— -[This  is  easily  ac- 
counted for;  both  the  train  and  the  stone  had  at- 
tained the  same  velocity.]— Manchester  Advertiser. 

*•  Sugar  from  Indian  Corn. — M.  Pallas  lately  pre- 
sented to  the  Academic  des  Sciences  of  Paris  a  sam- 
ple of  this  substance,  extracted  from  the  stem  of 
the  plant,  which  has  been  found  to  contain  nearly 
6  per  cent,  of  simp  boiled  to  40  degrees,  a  part  of 
which  will  not  crystallize  before  fructification ;  but 
it  condenses  and  acquires  more  consistency  from 
that  period  to  the  state  of  complete  maturity.  The 
inost  favourable  time  to  obtain  the  greatest  quan- 
tity of  sugar,  is  immediately  after  the  maturity  and 
gathering  of  the  fruit.  The  matter  left  after  the 
extraction  of  the  Bugar,  is  capital  to  feed  catt  e  or 
to  make  packing  paper.  ,   .  . 

An  Air  Violin. — A  newly  and  ingeniously  in- 
vented instrument  has  lately  been  presented  to  the 
Academic  des  Sciences  of  Paris,  by  M.  Isoard.  It 
resembles  the  common  vio  in,  with  the  strings  ex- 
tended between  two  wooden  or  metal  blades ;  it  is 
vibrated  upon  at  one  erid  by  a  current  of  air,  while 
at  the  other  the  player  presses  on  them,  shortening 
them  by  the  pression  of  the  finger.  In  fact,  the 
strings  of  this  instrument  are  acted  upon  by  a 
current  of  air,  instead  of  the  common  b6w.  'The 
sounds  vary  between  those  of  the  French  born  and 
the  bassoon.  ,         .  ,  ,  • 

Philo-Scrutator  having  made  bis  choice  (for 
which  we  by  no  meaus  blame  him),  has  no  fail 
claim  upon  our  pages.  Besides,  all  the  arguments 
he  makes  use  of  agiinst  the  Pneumatic  Railway 
scheme  are  already  quite  familiar  to  our  readers. 

.  Communications  received  from' Mr.  Lush— Mr. 
Brett— 0.  G.  P.— Mr.  Ambrose— Nou- Ego—  Medi- 
cus— Mr.  Henderson— Mr.  Chapman. 

*  The  Supplement  to  the  last  volume,  containing 
title,  index,  &c.  and  portrait  of  Charles  Vignoles, 

Esq.,  C.  E.,  is  just  published,  price  6d.  Also,  the 
volume  complete,  in  boards,  price  Ot.  Od. 

03*  Patents  taken  out  with  economy  and  de- 
spatch  ;  Specifications  prepared  or  revised ;  Ca- 
veats entered ;  aud  generally  every  Branch  of 
Patent  Business  promptly  transacted.  Drawings 
of  Machinery  also  executed  by  skilful  assistants, 
on  the  shortest  notice.        •  • 
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MERRY  WEATHER'S  IMPROVED  FIRE/* 
ENGINE.1 

Sir,— The  late  melancholy  loss  of  life, 
and  lamentable  destruction  of  property 
by  fire,  at  Hatfield  House,  Hertfordshire, 
shows  the  necessity  of  furnishing  all  such 
places  with  some  ready  and  convenient 
means  of  checking  the  progress  of  fire. 

It  is  highly,  dejdiftble  that  all  the 
country  seats  of  the  nobility  and  gentry 
should  be  provided  with  fire-engines,  and 
also  with  an  adequate  quantity  of  water, 
to  supply  not  only  their  own,  but  also 
any  other  engines  that  may  be  brought 
to  assist  in  suppressing  a  fire. 

Many  noblemen  and  gentlemen  have 
fire-engines  On  their  premises,  and  there- 
by -render  incalculable  service  to  their 
less  affluent  neighbours,  and  also  obtain 
for  themselves  very  considerable  protec- 
tion. In  many  localities  the  natural  difc. 
faculties  in  the  way  of  obtaining  an 
adequate  supply  of  water,  have  been 
completely  surmounted,  sometimes  at  a 
very  great  expense.  Belvoir  Castle  may 
be  cited  as  one  instance  of  this  kind. 
At  Hatfield  House  a  ^scarcity  of  water 
considerably  abridged  the  usefulness  of 
the  prompt  and  powerful  assistance  which 
crowded  to  the  scene  of  danger.  How- 
ever, the  zeal,  intrepidity,  and  judg- 
ment collected  upon  this  occasion,  made 
the  best  possible  use  of  the  means  at 
command,  and  their  exertions  arrested 
the  progress  of  the  flames  at  a  compa- 
ratively early  period  of  their  career,  by 
far  the  largest  and  most  valuable  portion 
of  the  building  being  preserved  unin- 
jured. 

It  was  well  observed,  "  that  extraordi- 
nary efforts  alone  could  distinguish  any, 
where  all  were  so  active;''  but  among 
those  who  were  stated  to  have  signalised 
themselves  by  extraordinary  exertions  on 
this  occasion,  especial  mention  is  made 
of  the  Honourable  W.  C.  Talbot ;  also 
of  West,  of  the  County  Fire-Office,  who, 
with  his  engine  from  London,  arrived  on 
the  spot  at  an  advanced  stage  of  the 
fire  ;  his  steady  coolness  and  activity  were 
the  theme  of  praise  in  the  mouths  of  all 
who  had  an  opportunity  of  witnessing 
his  conduct.  I  had  occasion  to  notice 
the  gallantry  of  West  at  the  House  of 
Lords'  fire,  and  I  have  much  pleasure  in 
paying  this  additional  tribute  to  his  me- 
ritorious and  praiseworthy  exertions. 

Among  the  fire-engines  present  on  this 
occasion,  a  small  one  belonging  to  the 


Marquis  of  Bute  elicited  the  warmest 
approbation,  being  conspicuous  for  its 
excellent  working,  and  for  the  important 
aid  it  rendered  in  stopping^ the  fire.  This 
kind  of  engine  seems  particularly  well 
adapted  for  the  use  of  country  seats  and 
mansions,  and  it  is  already  very  ex- 
tensively employed  by  the  nobility  and 
gentry, 

I  send  herewith  a  drawing  of  this 
engine  as  now  constructed  by  Mr.  Merry- 
weather,*  many  years  foreman  with,  and 
now  successor  to,  Messrs.  Hadley,  Simp- 
kin,  and  Lott,  engine-makers,  Long  Acre, 
London.  This  engine  is  upon  their  pa- 
tent principle,  with  metallic  valves  and 
pistons,  and  separate  valve  chambers;  a 
principle  of  construction  now  generally 
adopted  in  all  the  most  approved  engines. 
The  engine  can  be  worked  from  water 
poured  into  the  cistern,  or  from  a  river, 
pond,  &c,  by  means  of  a  suction-pipe, 
which  screws  on  at  oue  end  of  the  en- 
gine, the  delivery  hose  being  attached  to 
the  opposite  end. 

This  engine  can  be  worked  either  by 
four  or  six  men ;  and  with  a  nose-pipe 
seven-sixteenths  of  an  inch  in  diameter, 
will  throw  a  steady  column  Of  water  about 
sixty  feet  high.  With  a  lmlf-irjch  nose- 
pipe,  for  close  combat,  the  interior  of 
buildings,  &c,  it  delivers  a  great  quan- 
tity of  water,  with  steadiness  and  pre- 
cision, and  without  much  fatigue  to  the 
persons  at  the  handles. 

This  engine  is  simple  in  its  construc- 
tion, neat  in  appearance,  and  possesses 
all  the  requisites  for  useful  and  efficient 
service.  1  ts  parts  are  few  and  not  liable 
to  injury,  but  should  any  little  derange- 
ment take  place,  it  can  be  readily  got  at 
and  rectified;  each  part  being  capable 
of  separate  inspection  and  repair,  without 
the  disturbance  of  any  other  parts.  The 
metallic  valves  are  very  perfect,  and  beau- 
tiful pieces  of  mechanism,  decidedly  the 
best  1  ever  saw. 

This  form  of  engine  has  been  pa- 
tronised and  adopted  by  the  proprietors 
of  mansions  in  many  parts  of  the  United 
Kingdom.  His  Grace  the  Duke  of  Rut- 
land has  one  of  them  at  Belvoir  Castle. 
The  Duke  of  Devonshire  has  three  at 
Chatsworth  House.  Mr.  Merryweather 
has  made  four,  a  size  larger  than  the 
one  from  which  the  sketch  was  taken,  to 


*  AUo  the  inventor  of  the  Ingenions  fire-escape 
described  <*t  p,  iiOQ  of  your  thirteenth  volume. 
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be  worked  by  six  or  eight  men,  for  tho 
Duke  of  Northumberland,  two  for  Sion 
House,  and  two  for  his  Grace's  seat  at 
Alnwick. 

Mr.  Merryweather  has  recently  intro- 
duced an  improvement  in  the  branch 
ripes  of  fire-engines,  which  contributes 
▼ery  materially  to  their  effect.  By  an 
alteration  iu  the  form  of  the  nose-pipe, 
he  obtains  a  more  compact  stream  of 
water,  and  consequently  delivers  it  at  a 
preater  elevation  than  with  nose-pipes  of 
tlie  ordiuary  form. 

However,  these  improvements,  with 
the  details  of  some  experiments  recently 
made  with  nose-pipes  of  different  shapes, 
will  form  the  subject  of  a  future  paper ; 
meantime, 

I  remain,  yours  respectfully, 

W.  Baddeley. 


ELECTRICAL  TflEORT    OF  THE  UNIVERSE. 
BT  MB.  THOMAS  S.  MACKINTOSH. 

The  whole  economy  of  nature,  so  far  as 
we  know,  is  guided  by  one  general  principle- 
production,  destruction,  and  reproduction. 
Throughout  animated  nature  this  rule  holds 
without  exception—"  one  generation  passeth 
away  and  another  cometh," — nothing  is  sta- 
tionary— all  is  in  a  state  of  progression. 
The  rule  holds  with  the  same  force  in  vegeta- 
ble life;  and  in  the  mineral  kingdom,  al- 
though the  progression  is  slower  and  less 
obvious  to  the  general  observer,  yet,  so  far 
as  we  are  acquainted  with  it,  the  progression 
is  exactly  the  same.  If  this  rule  holds  through- 
out all  the  works  of  nature  with  which  we 
are  acquainted,  the  inference  is  just  and  well 
founded,  that  the  same  rule  and  order  may 
hold  also  in  those  higher  and  more  remote 
operations  with  which  we  are  to  a  certain 
extent  unacquainted. 

The  author  of  the  following  theory  has 
been  led  into  this  train  of  reflection  from 
observing  the  very  vague  and  futile  uses 
which  some  philosophers  have  assigned  to 
comets  in  tbe  general  economy  of  nature. 
Some  have  informed  us  with  all  due  gravity, 
that  they  may  possibly  be  abodes  prepared 
for  the  reception  of  tbe  wicked,  where  they 
will  be  exposed  alternately  to  the  pain  and 
misery  of  extreme  heat  and  cold.  This 
theory  is  beyond  the  sphere  of  natural  philo- 
sophy. Others  have  supposed  that  they  are 
destined  at  some  future  time  to  be  used  as 
agents  in  the  destruction  of  this  planet.  Now 
I  bold  it  to  be  a  physical  impossibility  that 
a  comet  can  ever  approach  this  earth  suffi- 
ciently near  even  to  disturb  the  settled  order 
of  the  seasons  in  any  material  degree,  much 
less  to  cause  its  utter  destruction.  Comets, 


in  my  opinion,  are  not  agents  for  the  destruc- 
tion or  derangement  of  any  of  the  planets  in 
the  solar  system ;  but,  on  the  contrary,  very 
important  and  essential  instruments  for  their 
regeneration. 

I  am  aware  that  various  hypotheses  have 
been,  from  time  to  time,  submitted  to  the 
world  upon  this  subject ;  but,  unfortunately, 
their  authors  have  endeavoured  to  draw  their 
corroborations  from  sources  entirely  foreign 
to  natural  philosophy.    They  have  perplexed 
themselves  in  forming  hypotheses  that  should 
accord  in  all  their  parts  with  the  Mosaic 
accounts  of  the  creation    and  universal 
deluge.   They  imagined  that  their  theories 
demanded  credence,  and  derived  support  in 
proportion  as  they  could  be  strained  to  coin«»< 
cide  with  the  Holy  Scriptures;  and  that  the 
truth  of  the  Scriptures        attested  by  cor- 
roborations drawn  from  natural  philosophy : 
now,  in  my  opinion,  tbe  Scriptures  stand  in 
no  need  of  such  aid,  and  natural  philosophy 
has  no  right  to  seek  support  from  writings  of 
divine  inspiration.    Every  kind  of  work 
must  be  judged  by  the  congruity  of  its  parts, 
and  the  facts  and  arguments  addnced  in 
support  of  the  proposition  sought  to  be  esta- 
blished.  When  the  Scriptures  are  tried  by 
this  test,  they  are  not  found  wanting ;  but  if 
we  apply  tbe  same  rule  to  the  different 
theories  of  the  universe  that  have  been  sub- 
mitted to  our  judgment,  we  shall  find* little 
difficulty  in  discovering  discrepancy  suffi- 
cient to  invalidate  the  whole  hypotheses. 
However,  it  is  not  our  present  business  to 
show  that  the  theories  of  our  predecessors  arc 
erroneous;  we  will  leave  them  to  the  judg- 
ment of  the  world,  by  whieh  this  also  must 
be  tried. 

This  sketch  is  published  rather  with  a 
view  to  elicit  the  opinions  of  scientific  men 
upon  tbe  subject  than  to  establish  a  theory. 
With  regard  to  the  mere  theory,  perhaps  no 
one  cares  less  than  the  author  himself,  and 
if  the  voice  of  the  scientific  world  should 
pronounce  it  visionary  and  absurd,  no  one 
will  smile  with  more  complacency.  If  the 
appearances  of  truth  or  probability  shall  be 
found  in  the  estimation  of  tbe  world  in 
favour  of  this  system,  it  will  gain  ground  in 
every  discussion  that  may  ensue  upon  its 
promulgation ;  on  the  other  hand,  if  the 
appearances  of  probability  shall  be  found 
against  it,  it  will  soon  be  consigned  to  obli- 
vion. 

Hieory  of  Matter. 

All  matter  contained  in  the  solar  system, 
of  whatever  description,  has,  at  one  time  or 
other,  emanated  from  the  sun,  into  whose 
body  it  will  again  return,  again  to  emanate, 
again  to  return,  and  so  on  ad  infinitum. 

I .  A  comet  is  an  immense  volume  of  aeri- 
form or  gaseous  matter,  in  a  highly  electrified 
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state,  expelled  from  the  sub  by  an  extraordi- 
nary effort;  and  is  the  result  of  certain  spe- 
cific modifications  of  electricity  in  due  ac- 
cordance with  the  laws  of  nature. 

2.  A  comet  is  projected  from  the  sun  in  an 
elliptical  curve;  and  the  eccentricity  of  its 
orbit  is  determined  conjointly  by  the  sun's 
rotary  motion,  and  the  tangent  at  which  it 
it  at  first  projected. 

3.  In  the  course  of  a  series  of  revolutions 
the  component  parts  of  a  comet  become  more 
dense  and  compacted,  its  orbit  leas  elliptical, 
its  projected  distance  from,  and  its  approxi- 
mation to,  the  sun  become  less  in  nearly  an 
equal  ratio. 

4.  When  the  orbit  of  a  comet  has  become 
nearly  a  circle,  and  its  component  parts  are 
sufficiently  settled  and  condensed,  it  takes  its 
station  on  the  verge  of  the  solar  system  and 
becomes  a  planet* 

5.  When  several  comets  are  matured  and 
settle  into  the  planetary  state  about  the  same 
time,  the  largest  and  densest  of  the  group 
becomes  the  primary,  attracts  the  smaller 
comets  to  its  sphere,  and  these  become  its 
secondaries. 

6.  Through  every  successive  revolution  the 
secondaries  approximate  nearer  and  nearer  to, 
and  ultimately  fall  into,  the  body  of  their 
primaries. 

7.  The  planets-  through  every  successive 
revolution  approximate  neaver  and  nearer  to, 
and  ultimately  fall  into,  the  body  of  the  sun. 

Theory  of  Motion* 

All  motion  throughout  the  solar  system  is 
effected  by  the  agency  of  electricity,  both  the 
larger  operations  exhibited  in  the  motion  of 
the  planets  and  the  minuter  processes  of  vege- 
tation, oxidation,  and  vitrification ;  and  each 
specific  and  distinct  mode  of  motion  or  action 
is  caused  and  directed  by  specifically  distinct 
modifications  of  electricity,  the  relative  cir- 
cumstances controlling  its  operations  being* 
appreciated. 

1.  The  earth  and  all  the  planets  of  the 
solar  system  are  maintained  at  their  re- 
spective distances  from  the  sun  and  from  each 
other  by  the  relative  proportions  of  positive 
and  negative  electricity  with  which  each  is 
charged. 

2.  In  carrying  on  the  vegetative  and  other 
processes  of  nature,  the  electric  fluid  of  the 
earth  and  other  planets  is  gradually  dissi- 
pated, and  the  repulsive  power  between  the 
sun  and  planets  is  weakened  in  a  correspond- 
ing ratio* 

3.  As  the  electric  fluid  of  Mercury,  Venus, 
the  Earth,  and  other  planets,  becomes  each 
necessarily  exhausted,  the  repulsive  power 
will  become  extinct,  and  each  will,  in  the 
order  of  their  succession,  merge  in  the  body 
of  the  sun. 

4.  In  like  manner,  as  the  electric  fluid  of 


the  moon  and  other  secondaries  becomes  ex* 
hausted,  the  repulsive  force  between  the  pri- 
maries and  their  secondaries  will  become  ex- 
tinct,  the  moon  will  merge  in  the  earth,  and 
each  secondary  will  merge  in  the  body  of  its 
primary. 

5.  The  earth's  rotatory  motion  is  an  effect 
of  the  electrical  agency  of  the  sun  acting 
upon  electrical  matter  contained  and  circu- 
lating within  the  cavernous  body  of  the  earth, 
and  diffused  throughout  the  external  crust 
composing  the  earth's  surface. 

6.  As  the  earth  and  other  planets  are  con- 
tinually approximating  towards  the  sun  in 
spiral  orbits,  they  are  in  effect  propelled 
down  an  inolined  plane  by  the  power  of 
electricity. 

There  are  two  theories  of  electricity ;  one 
is  called  the  Franklinian  theory,  from  being 
proposed  by  Dr.  Benjamin  Franklin,  wherein 
it  is  assumed:  — 

1.  That  there  exists  in  all  bodies  a  subtle 
fluid  called  the  electric  fluid. 

2.  That  some  bodies  called  conductors  are 
capable  of  holding  or  retaining  a  larger  quan- 
tity of  electricity  than  other  bodies  called 
non-cond  uctors. 

3.  That  non-conductors  have  so  little  affi- 
nity for  electricity,  that  the  quantity  they 
contain  can  be  extracted  from  them  by  fric- 
tion, and  transferred  to  conducting  bodies, 
which  have  more  affinity  for  electricity. 

4.  That  the  body  that  is  filled  or  positively 
charged  with  electricity  will  attract  the  body 
that  is  emptied  or  negatively  charged  ;  and 
that  the  attraction  will  be  powerful  or  weak 
in  proportion  as  the  positive  body  contains 
more,  or  the  negative  body  less,  than  its 
natural  quantity  of  electricity. 

6.  That  two  bodies,  both  filled  or  positively 
charged  with  electricity,  will  repel  each  other. 

6.  That  two  bodies,  both  emptied  or  nega- 
tively charged  with  electricity,  will  repel  each 
other. 

It  is  objected  to  the  6th  article  of  this 
theory,  that  as  two  bodies  both  emptied  of 
electricity  repel  each  other,  the  electric  fluid 
cannot  be  the  cause  of  this  repulsion,  seeing 
they  are  both  emptied.  Some  attempt  to  ex- 
plain this  difficulty  by  saying,  that  if  the 
electric  fluid  be  withdrawn,  matter  has  an 
affinity  for,  and  will  attract,  other  matter; 
and  that  it  is  only  prevented  from  doing  so 
by  the  repulsive  power  of  the  electric  fluid 
with -which  all  bodies  are  charged  or  filled  in 
their  natural  state. 

Others,  not  content  with  this  explanation, 
have  recourse  to  another  theory,  proposed  by 
Du  Fay,  which  assumes  that  there  are  two 
electric  fluids,  one  called  the  vitreous  and  the 
other  the  resinous.  The  explanation  of  this 
theory  is  a  mere  repetition  of  the  first  with  a 
change  of  terms,  vitreous  being  substituted 
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for  positive,  and  resinous  for  negative  electri- 
city. However,  as  a  clear  comprehension  of 
the  known  laws  of  electricity  is  essential  to  a 
right  understanding  of  this  theory  of  the 
solar  system,  we  will  state  Du  Fay's  theory  of 
the  two  electricities 

1.  If  a  cylinder  of  smooth  glass  is  excited 
by  friction,  vitreous  electricity  is  obtained. 

2.  Jf  a  cylinder  of  sealing-wax  is  excited, 
resinous  electricity  is  obtained. 

3.  Two  bodies  charged  with  vitreous  elec- 
tricity will  repel  each  other. 

4.  Two  bodies  charged  with  resinous  elec- 
tricity will  repel  each  other. 

5.  Two  bodies,  the  one  charged  with  vi- 
treous and  the  other  with  resinous  electricity, 
will  attract  each  other. 

The  state  of  our  knowledge  in  the  science 
of  electricity  is  not  sufficiently  advanced  to 
enable  scientific  men  to  pronounce  with  cer- 
tainty which  of  these  two  theories  is  the  true 
one,  although  Du  Fay's  is  generally  con- 
sidered to  be  nearest  the  truth ;  but  Frank- 
bVs  is  often  preferred  in  treating  on  the  sub- 
ject, on  account  of  its  greater  simplicity,  and 
on  that  account  we  shall  adopt  Franklin's 
terms  of  positive  and  negative  in  the  present 
case,  without  offering  any  opinion  as  to  the 
truth  of  either  theory.  We  should  prefer 
that  of  Du  Fay,  and  are  of  opinion  that  it 
would  square  much  better  with  our  own  than 
Franklin's ;  but  minds  unaccustomed  to  the 
science  are  apt  to  get  confused  amongst  the 
various  substances  having  greater  affinities 
for  the  one  or  the  other  species  of  electricity* 
To  the  scientific  reader  cither  theory  is  alike 
acceptable,  as  he  can  readily  change  the 
terms,  and  the  application  becomes  nearly  the 
same. 

Setting  aside  all  theory  for  the  present,  we 
will  proceed  to  examine  such  general  facts  re- 
lating to  the  science  of  electricity  as  have 
been  developed  and  confirmed  by  the  experi- 
ments of  scientific  men.  These  general  facts 
•re  usually  reduced  to  the  six  following 
heads : — 1 .  Excitation  ;  2.  Attraction ;  3.  Re- 
pulsion; 4.  Distribution;  5.  Transference; 
6.  Induction. 

1.  Exci to/tow.— "  If  a  piece  of  amber  or 
sealing-wax  or  a  smooth  surface  of  glass, 
perfectly  clean  and  dry,  be  briskly  rubbed 
with  a  dry  woollen  cloth,  and  immediately 
after  held  over  small  light  bodies,  such  as 
pieces  of  paper,  thread,  cork,  straw,  feathers, 
or  fragments  of  gold  leaf,  strewed  upon  a 
table,  these  bodies  will  be  seen  to  fly  towards 
the  surface  that  has  been  rubbed,  and  adhere 
to  it  for  a  certain  time.  The  surfaces  which 
have  acquired  by  friction  this  attractive 
power,  are  said  to  be  excited,  and  the  sub- 
stances, thus  susceptible  of  excitation,  are 
termed  electrics,  in  contradistinction  to  such 
as  are  not  excitable  by  a  similar  process,  and 
which  are  therefore  termed  non-electrics," 


In  the  tables  of  conducting  and  non-conduct- 
ing bodies,  gold  is  usually  placed  at  the  head 
of  the  list  of  non-electrics,  and  is  considered 
the  best  known  conductor  of  electricity ;  at 
the  head  of  the  list  of  electrics  is  placed 
gum-lac,  which  is  considered  the  best  in- 
sulating body  or  non-conductor.  But  in  the 
electrical  machines,  a  glass  cylinder  is  com- 
monly used  as  an  electric,  and  a  hollow  brass 
cone,  each  end  terminating  in  a  hemisphere, 
as  a  conductor.  The  glass  cylinder  is 
mounted  on  an  axis  and  supported  by  two 
glass  pillars,  for  the  purpose  of  insulating  it 
or  cutting  off  the  communication  between  the 
cylinder  and  the  earth,  as  electricity  will  not 
pass  through  the  glass  pillars,  that  substance 
being  a  non-conductor.  The  handle  by 
which  the  cylinder  is  turned  must  also  be  of 
glass,  otherwise  the  electricity  will  pass  into 
the  earth  through  the  arm  and  body  of  the 
operator.  These  arrangements  being  made, 
if  tho  handle  be  turned  round  briskly,  and  a 
piece  of  silk  or  woollen  cloth  be  held  against 
the  cylinder  with  a  pressure  sufficient  to  cause 
a  moderate  degree  of  friction  upon  the  sur- 
face of  .the  glass,  electricity  will  be  accumu- 
lated in  the  cylinder.  This  is  the  process  of 
excitation.  We  know  nothing  whatever  of 
the  nature  of  this  process;  all  that  we  know 
is,  that  with  the  same  arrangements  and 
means  electricity  m  invariably  accumulated 
in  the  glass  cylinder,  and  that  is  sufficient 
for  our  present  purpose. 

2  and  3.  Attraction  and  Repulsion. — The 
glass  cylinder  being  now  charged  with  posi- 
tive electricity,  or  filled  with  electric  fluid, 
will  attract  the  metallic  conductor,  which  is 
in  its  natural  state ;  but  if  the  conductor  be 
negatively  charged  or  emptied  of  the  electric 
fluid,  the  attraction  between  the  two  bodies 
will  be  proportionately  more  powerful  and 
intense;  if  the  negative  conductor  be  now 
presented  to  the  positive  electric,  a  portion  of 
the  redundant  fluid  will  be  transferred  to  the 
conductor,  and  the  two  bodies  being  both 
positively  electrified,  will  repel  each  other; 
the  same  effect  will  be  produced  if  the  bodies 
aro  placed  at  a  certain  distance,  and  a  metal 
ball  suspended  between  by  means  of  a  silk 
thread,  or  any  other  insulating  substance, 
the  ball  will  be  attracted  and  repelled  by 
each,  alternately,  until  the  electric  fluid  is 
reduced  to  an  equilibrium  in  the  two  bodies, 
the  ball  extracting  the  fluid  fro*  the  full 
body  and  carrying  it  to  the  empty  one  until 
this  is  accomplished.    The  manner  in  which 
this  is  effected  must  be  particularly  noted,  as 
we  shall  have  occasion  to  refer  to  it  when  we 
come  to  treat  of  comets. 

4.  Distribution.—' It  has  been  ascertained 
by  experiment,  that  in  bodies  charged  with 
electricity,  it  is  not  distributed  equally 
throughout  the  mass,  the  quantity  a  body  is 
capable  of  receiving,  depending  more  upon  the 
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extent  of  surface  than  the  solid  contents ; 
that  a  metallic  conductor  in  the  form  of  a 
globe  contains  just  as  much  eleotricity  when 
hollow  as  it  does  when  solid.  It  therefore  ap» 
pears,  that  the  electric  fluid  resides  chiefly 
in  the  surface  of  the  body  ;  and  hence  we 
may  conclude,  that  the  active  electricity  with 
which  the  earth  is  charged,  is  almost  wholly 
diffused  throughout  the  external  crust  com- 
posing the  earth's  surface.  We  shall  have 
occasion  to  notice  this  peculiarity  when  we 
come  to  treat  of  the  earth's  me  lion  on  her 
axis. 

5.  Transference. — We  have  seen,  that  if  a 
body  be  filled  or  charged  with  electricity,  and 
an  empty  body  brought  in  contact*  with  it, 
the  redundant  fluid  will  be  transferred 
from  the  one  body  to  the  other  j  and  that 
there  is  a  continual  tendency  in  the  two 
bodies  to  effect  this  transference,  is  evinced 
by  their  attraction  for  each  other;  and  if  the 
two  bodies  are  allowed  to  come  in  contact 
with  the  earth,  the  whole  charge  will  be 
drawn  off  into  the  earth,  which  is  the  great 
conductor  and  reservoir  of  electricity. 

6.  Induction. — The  reader  will  find  an  ex- 
planation of  this  law  in  the  former  letter 
exemplified  by  the  two  balls.— Mechanics' 
Magazine,  No.  634.  . ' 

It  is  absolutely  necessary  before  entering 
upon  the  following  theory,  that  clear'  and 
correct  ideas  of  the  sciences  of  electricity  .and 
of  the  galvanic  circle,  should  be  formedT  in 
the  mind  of  the  reader;  and  if  be  is  some- 
what acquainted  with  chemistry,  he  will  be 
able  to  draw  deductions  for  himself  from  this 
knowledge,  which  are  not  adverted  to  in  this 
short  treatise;  in  short,  the  whole  circle  of 
the  physical  sciences  lend  their  aid  and  sup- 
port  to  the  hypothesis  that  follows,  and  had 
our  own  knowledge  extended  farther,  we 
should  undoubtedly  have  been  enabled  to 
furnish  arguments  still  more  convincing  than 
those  that  have  been  adduced;  but  we  are 
satisfied  that  the  fundamental  principle  of 
our  theory  is  correct— that  the  arguments 
advanced  (and  they  are  but  a  small  number 
compared  with  the  vast  body  that  might  be 
collected  by  a  more  intimate  and  extended 
knowledge  of  the  electro-chemical  operations 
of  nature  in  her  own  vast  laboratory),  must 
carry  conviction  home  to  every  philosophic 
mind.  In  the  leading  principles  of  our  theory, 
we  find  that  they  conform  very  closely  to 
those  of  Sir  Isaac  Newton,  and  we  point  to 
this  feature  with  no  small  satisfaction.  New- 
ton  explained  the  effects  with  precision,  but 
be  failed  in  not  tracing  the  cause  of  motion 
to  the  all-pervading  power  of  electricity: 
this  defect  must  be  considered  as  arising 
from  the  circumstance  of  electricity  being 
almost  wholly  unknown  as  a  science  in  the 
days  of  Ne'wton,  otherwise  it  could  not  have 
escaped  the  search  of  his  powerful  and  dis- 


criminating mind.  The  materials  from  which 
he  drew  his  deductions  were  few  and  scanty, 
compared  with  the  stores  that  have  since 
been  opened  to  our  view  by  the  laborious  re* 
searches  of  scientific  men,  but  he  made  the 
most  of  his  meagre  stock,  and  found  his  way 
to  the  Temple  of  Science  by  intricate  and 
narrow  paths,  with  a  certainty  and  precision 
most  wonderful;  he  opened  the  way,  and 
enabled  us  to  proceed  with  some  degree  of 
confidence ;  and  we  humbly  presume,  that  in 
the  following  theory  we  have  advanced  one 
step  in  the  path  of  science. 

It  is  further  necessary  that  a  slight  ac- 
quaintance with  astronomy  should  be  obtained 
in  order  to  understand  this  theory  correctly. 
It  will  be  sufficient  for  this  purpose  to  know 
that  the  sun  is  fixed  in  the  centre  of  the 
solar  system ;  that  he  revolves  on  his  axis  in 
twenty  five  days;  that  he  is  more  than  a 
million  times  larger  than  the  earth,  and  that 
there  is  evidence  of  his  being  composed  of 
the  most  active  elements  ;  that  he  is  sur- 
rounded by  planets  which  appear  to  be  of  a 
nature  similar  to  this  earth  ;  that  these 
planets  revolve  round  the  sun  in  a  circular 
orbit,  forming  their  years  and  seasons,  and 
also  turn  on  their  axis  forming  days  and 
nights,  and  that  some  of  these  planets  have 
also  smaller  bodies,  called  moons  or  satellites, 
revolving  round  these  somewhat  in  the  same 
'manner. 

Development  of  the  Theory  of  the  Solar 
System. 

1.  Centre  of  Positive  Electricity.  —  The 
body  of  the  sun  has  a  powerful  affinity  for 
electricity,  and  is  intensely  charged  with 
electric  fluid ;  and  is  surrounded  with  an  at- 
mosphere of  electricity  extending  to  the  ut- 
most limits  of  the  planetary  system,  decreas- 
ing in  density  in  a  certain  unknown  ratio 
with  its  distance  from  the  sun.   The  sudden 
appearance  and  disappearance  of  spots  on  the 
sun's  disc  affords  proof,  even  to  demonstra- 
tion,  that  the  elementary  matter  of  the  sun  is, 
at  intervals  at  least,  in  a  state  of  violent 
commotion;  and  when  we  consider  that  some 
of  these  spots  are  much  larger  than  the  earth, 
how  vast  must  be  theeffort  to  cause  them-te  ap- 
pear and  to  disappear  inso  short  a  space  of  time 
as  they  have  been  known  to  do !    There  is  no 
known  agent  in  nature  capable  of  producing 
such  vast  results  except  electricity ;  and  this 
consideration  alone  almost  forces  the  con- 
clusion upon  us,  that  the  sun  is  an  immense 
spherical  conductor,  highly  charged  with 
electric  fluid.   "  The  light  obtained  by  vol- 
taic electricity  exceeds  in  intensity  any  other 
that  art  can  produce ;  it  is  so  dazzling  as  to 
fatigue  the  eye  even  by  a  momentary  impres- 
sion ;  it  is  a  light  which  so  nearly  emulates 
the  sun's  rays,  as  to  be  applicable  for  the  pur« 
<■  pose  of  illuminating  objects  in  a  solar  micro- 
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scope.  All  this  accords  with  the  tight  of  the 
sun.'*  We  will  not  discuss  the  point  as  to 
how  the  voltaic  light  is  evolved,  since,  what- 
ever may  be  the  nature  of  the  process,  it 
appears  that  the  presence  of  electricity  is 
essential  to  its  exhibition.  We  are,  there- 
fore,  justified  in  the  conclusion,  that  as  both 
lights  have  some  properties  in  common,  they 
are  to  a  certain  extent  identical.  If  this 
conclusion  be  correct,  it  might  be  supposed 
that  we  should  be  enabled  to  detect  electri- 
city in  the  sun's  rays.  In  the  Journal  des 
Progres  des  Sciences,  this  is  said  to  have 
been  effected  by  Professor  Salvenio  Barloeci, 
of  Rome,  who  states,  that  when  two  pieces  of 
copper,  painted  black,  one  of  them  connected 
with  the  upper  part  of  a  frog,  and  the  other  with 
the  hind  feet,  were  placed  one  of  them  in  the 
red  and  the  other  in  the  violet  ray  of  the  solar 
spectrum,  and  then  brought  in  contact,  that 
contractions  took  place  in  the  muscles  of  the 
frog.  This  seems  to  indicate  very  pointedly 
the  existence  of  a  certain  specific  modifica- 
tion of  electricity  in  the  sun's  rays;  and  if 
in  the  rays  proceeding  from  the  sun,  the  con- 
clusion that  the  sun  is  highly  charged  with 
electricity  becomes  irresistible.  Although 
light  and  heat  may  be,  to  a  certain  extent, 
connected  with  our  subject,  we  will  pass  them 
over  for  the  present,  as  their  consideration 
would  lead  us  into  too  wide  a  field  and  create 
confusion.  We  wish  to  consider  the  sun 
simply  as  the  prime,  positive,  electrical  con- 
ductor of  the  solar  system  ;  and  with  a  view 
to  fix  this  idea  permanently  in  the  mind  of 
the  reader,  we  have  denominated  him  the 
"  centre  of  positive  electricity." 

2.  Region  of  Negative  Electricity. — That 
part  of  space  which  surrounds  the  solar  sys- 
tem on  every  side  beyond  the  range  of  the 
planets,  we  shall  denominate  the  region  of 
negative  electricity.  We  shall  assign  no 
properties  whatever  to  this  region,  unless  va- 
cuity may  be  considered  a  property,  not  a 
perfect  vacuum,  but  nearly  so,  and  especially 
as  regards  the  electric  fluid ;  it  will,  there- 
fore, have  a  powerful  attraction  for  electri- 
city, which,  however,  it  cannot  retain,  for  two 
reasons: — l.This  region  contains  no  sub- 
stance upon  which  the  electric  fluid  can  fix  ; 
this  is  evident  to  the  senses,  for  if  the  im- 
mense space  between  the  earth  and  the  fixed 
stars  were  filled  with  any  substance  but  the 
most  subtle  ether,  it  would  be  utterly  impos- 
sible that  the  stars  could  be  seen.  2.  There 
are  strong  reasons  for  the  assumption,  that 
all  matter  issuing  from  the  sun  becomes  de. 
composed  in  this  region,  or  undergoes  some 
specific  change,  and  returns  to  the  sun  under 
its  new  modification.  That  this  process 
must  be  continually  going  on  is  evident, 
otherwise  even  the  immense  bulk  of  the  sun 
must  have  been  dissipated  long  ere  this  time, 
from  the  vast  volumes  of  matter  continually 


OF  THE  UNIVERSE.  231 

issuing  from  his  surface.  We  consider,  then, 
that  this  space  is  in  a  state  of  negation  as 
regards  the  electric  fluid,  and,  therefore,  has 
a  powerful  attraction  for  electricity.  An  ob- 
jection may  be  raised  to  this  assumption, 
upon  the  ground,  that  a<*  this  region  is  al- 
leged to  contain  no  matter  upon  which  the 
electric  fluid  can  fix,  it  cannot,  therefore,  be 
supposed  to  attract  electricity  ;  but  since  we 
know  from  experiment  that  the  more  the  air 
is  rarefied,  the  less  resistance  is  opposed  to 
the  passage  of  electricity,  and  that  there  is  a 
constant  tendeacy  in  the  fluid  to  escape  from 
the  charged  body,  as  is  evinced  by  its  distri- 
bution in  the  surface — it  may  be  conceded, 
that  this  region  offers  facilities  to  the  ready 
dispersion  of  the  electric  fluid  from  the 
charged  body,  and  this  concession  is  all  that 
is  required. 

3.  If  we  regard  the  sun  as  the  prime  positive 
conductor  of  the  solar  system,  very  intensely 
charged  with  electricity,  it  will  not  be  diffi- 
cult to  eonceive  him  capable  of  emitting  a 
body  of  vapour  containing  a  much  larger 
quantity  of  matter  than  any  comet  or  planet 
in  the  system.  If  we  consider  that  the  sun 
is  more  than  a  million  of  times  larger  than 
the  earth,  the  emission  of  a  comet  may  be 
regarded  merely  as  a  spark  drawn  from  the 
prime-conductor :  comets  of  great  brilliancy 
have  been  observed  receding  from  the  sun, 
whose  approach  to  that  body  bad  not  been 
detected  by  diligent  observers ;  in  the  absence 
of  direct  proof,  this  circumstance  alone  is 
almost  sufficient  to  justify  the  inference,  that 
that  body  had  just  commenced  its  long  and 
unwearied  journey  around  the  solar  system. 
We  might  refer  to  volcanic  eruptions  in  the 
earth  in  support  of  this  hypothetical  propo- 
sition ;  but  when  we  consider  the  vast  con- 
centration of  electrical  power  in  the  sun,  and 
refer  it  to  the  comparatively  feeble  efforts  of 
volcanic  fire,  the  illustration  is  too  faint  to 
convey  an  adequate  idea  of  the  force  of  elec- 
trical action.  An  evidence  of  violent  internal 
commotion  is  furnished  by  the  immense  mov- 
ing spots  that  have  been  observed  on  the  sun's 
disc;  and  we  know  that  in  all  the  natural 
phenomena  that  come  under  our  immediate 
observation,  if  there  is  violent  internal  ac- 
tion, there  is  a  constant  tendency  in  the 
excited  body  to  relieve  or  deliver  itself  of  a 
portion,  at  least,  of  the  exciting  cause  of 
the  commotion.  There  is  nothing  extrava- 
gant then  in  the  assumption,  that  comets 
are  discharged  from  the  sun  :  the  supposition 
is  in  perfect  accordance  with  the  known  phe- 
nomena of  nature,  and  entirely  within  the 
range  of  natural  probabilities. 

4.  If  the  sun  were  in  a  state  of  rest,  a 

comet  would  be  projected  in  a  straight  line, 

but  as  he  revolves  on  his  axis  with  great 

rapidity,  it  is  projected  in  a  curve,  which  is 

toe  beginning  of  a  circle,  that  is  to  be  de- 
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scribed  by  the  comet  in  all  iU  future  revolu- 
tions around  the  solar  system.    If  we  night 
be  permitted  to  use  a  homely  illustration, 
that  should  bring  this  idea  clearly  within  the 
conceptions  of  minds  of  the  humblest  capa- 
city, we  should  say,  that  a  comet  is  projected 
from  the  sun  somewhat  in  the  manner  that 
sparks  are  emitted  from  the  surface  of  a 
kni fe-grinder '&  wheel.   As  the  projectile  force 
is  greater  than  that  derived  from  the  sun's 
rotary  motion,  the  elliptical  form  of  the 
comet's  orbit  is  determined  by  the  two  forces 
conjointly  in  a  ratio  corresponding  with  the 
force  of  each  respectively.   Now  as  the  sun 
and  comet  are  both  highly  charged  with 
positive  electricity,  it  follows  f^om  the  esta- 
blished law  that  two  positive  bodies  repel 
each  other,  that  the  comet  will  be  repelled 
with  a  velocity  corresponding  with  the  in- 
tensity of  the  charge  in  each  of  the  two 
bodies,  and  as  negative  and  positive  bodies 
attract  each  other,  it  will  be  attracted  with 
an  equal  power  into  the  region  of  negative 
electricity;  but  as  the  attractive  power  of 
this  region  is  equal  on  all  sides,  the  comet 
will  not  be  attracted  to  any  given  point,  but 
will  follow  the  original  curvature  of  its  orbit 
first  imparted  upon  its  emission  from  the 
sun ;  as  the  comet  penetrates  into  the  region 
of  negative  electricity,  its  charge  will  be 
gradually  withdrawn  or  dissipated ;  and  as 
this  process  proceeds,  the  velocity  with  whfch 
it  moves  must  necessarily  decrease,  and,  at  a 
certain  point,  the  attractive  and  repulsive 
forces  must  be  in  equilibrio,  until  at  length 
the  whole,  or  nearly  the  whole,  of  the  charge 
is  withdrawn,  and  the  comet  being  now  ne- 
gative, is  attracted  by  the  sun,  and  repelled 
by  the  region  of  negative  electricity.  As 
the  nucleus  and  materiel  of  the  comet  has  a 
strong  affinity  for  the  electric  fluid,  as  it  ap- 
proaches the  denser  part  of  the  sun's  electric 
atmosphere,  it  will  imbibe  the  fluid,  and, 
consequently,  cannot  enter  into  the  body  of 
the  sun,  but  will  be  again  repelled  in  an  orbit 
less  elliptical  than  that  described  in  its  first 
revolution.   In  order  to  form  a  competent 
conception  of  the  manner  in  which  this 
effect  is  produced,  we  must  refer  to  the  elec- 
trical phenomena  exhibited  by  a  stream  of 
electricity  in  its  passage  between  the  two 
points  of  a  positive  and  negative  conductor: 
here  we  perceive,  that  44  the  velocity  will 
carry  the  particles  that  have  deviated  from  a 
direct  course  somewhat  beyond  the  point  to 
which  they  are  attracted  ;  while  the  attrac- 
tion to  this  latter  point  will  tend  to  deflect 
them  from  the  line  of  their  path,  and  gra- 
dually turn  them  back,  so  that  they  will 
arrive  at  the  point  of  attraction  by  a  retro- 
grade motion.    Now  as  the  deflection  must 
necessarily  correspond  with  the  size  of  the 
point  of  attraction,  and  aa  the  sun  is  a  body 
of  immense  magnitude,  it  follows  that  the 


comet  will  be  deflected  in  its  path  in  a  curve 
corresponding  with  the  circle  of  the  sun's 
electrical  influence;  and  as  the  repulsion  be- 
tween the  sun  and  comet  is  an  increasing 
force  at  the  period  of  the  latter's  perihelion ; 
and  as  this  repulsive  force  is  exerted  equally 
on  all  sides  of  the  son,  a  portion  of  this 
force  must  press  laterally  on  the  comet  in  its 
orbit,  thereby  tending  to  widen  the  ellipsis. 
This  part  of  our  theory  derives  a  support 
almost  amounting  to  demonstration,  from  the 
fact  that 44  when  comets  first  make  their  ap- 
pearance, they  generally  resemble  a  round 
film  or  vapour,  with  little  or  no  pretensions 
to  a  tail,  but  they  increase  in  brilliancy  and 
the  acquisition  of  a  tail  as  they  draw  near 
to  the  sun ;  but  it  is  after  they  have  passed 
their  perihelion,  when  emerging  from  the 
brilliancy  of  the  solar  light,  in  which  they 
have  been  f>r  a  short  time  obscured,  that 
they  assume  their  greatest  splendour;  the 
tail  which,  during  the  approach  to  the  peri- 
helion, had  followed  the  comet,  now  pre- 
cedes it  generally  with  a  small  degree  of 
curvature,  probably  arising  from  the  resist- 
ance of  the  ether,  which  is  supposed  to  per- 
vade all  space.1'  The  increased  brilliancy 
must  be  ascribed  to  the  increased  quantity  of 
electric  fluid  that  the  comet  has  imbibed  in 
its  passage  near  the  sun ;  and  the  tail  being 
projected  from  the  sun,'  is  plainly  to  be  re- 
ferred to  the  repulsive  force  exerted  between 

J wo  bodies  both  positively  charged,  or,  per- 
taps,  with  more  strict  propriety,  to  the  in- 
ductive influence  of  electricity,  repelling  and 
concentrating  the  electric  fluid  in  the  re- 
motest part  of  the  comet's  tail.  Now  as  the 
comet  cannot  be  so  highly  charged  by  pass- 
ing through  the  electric  atmosphere  as  when 
first  disengaged  from  the  sun,  it  follows  that 
the  repulsive  power  is  weaker,  and  that, 
consequently,  it  will  not  be  projected  to  the 
same  distance  as  in  its  first  revolution.  From 
these  considerations  we  draw  this  conclusion, 
that  in  the  course  of  44  series  of  revolutions, 
the  orbit  of  a  comet  becomes  less  elliptical ; 
its  projected  distance  from,  and  its  approxi- 
mation to,  the  snu  becomes  less  in  nearly  an 
equal  ratio.'*  We  must  further  observe,  that 
during  the  cometary  state,  the  materiel  of 
the  comet  undergoes  certain  specific  changes 
relative  to  its  electric  functions  ;  the  tail  is 
gradually  absorbed  by  the  nucleus,  and 
when  its  orbit  is  reduced  to  the  planetary 
form,  it  takes  its  station  in  the  exterior  circle 
of  the  planets,  a  well-matured  and  com- 
pacted body,  a  fit  recipient  and  supporter  of 
vegetable  life. 

5.  We  have  laid  it  down  as  a  fundamental 
law  in  this  theory,  that  the  earth  and  all  the 
planets  of  the  solar  system  are  maintained  at 
their  respective  distances  from  the  sun,  and 
each  other  by  the  relative  proportions  of 
positive  and  negative  electricity  with  which 
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each  is  charged;  and  we  farther  assume, 
that  the  posilive  charge  is  a  continually  de- 
creasing quantity  from  the  time  of  a  comet's 
first  emission  from  the  sun,  until  it  finally 
falls  back  into  that  body  a  worn-out  and 
exhausted  planet.  We  have  no  data  what- 
ever which  would  enable  us  even  to  attempt 
to  fix  the  time  occupied  in  accomplishing 
these  vast  operations  of  nature;  each  specific 
change  in  bodies  of  such  immense  magnitude 
mast  require  periods  of  vast  duration ;  com* 
pared  with  which,  the  age  of  human  records 
is  but  as  one  day.  We  are  assured  by  ex- 
periment, that  the  attractive  and  repulsive 
forces  of  electricity  follow  the  same  law  as  to 
its  intensity,  that  is,  the  inverse  ratio  of  the 
square  of  the  distance.  Let  this  be  compared 
with  the  laws  of  Kepler,  and  we  think  the 
conclusion  cannot  be  resisted,  that  the  mo- 
tions and  distances  of  the  planets  are  regu- 
lated and  determined  by  this  powerful  and 
all-pervading  agent.  If  we  endeavour  to 
estimate  by  the  operations  of  sense  the  man- 
ner in  which  the  planets  are  said  to  be  pro- 
pelled in  their  orbits  with  such  amazing 
velocity,  wc  feel  a  difficul-y  in  perceiving  the 
cause  of  motion— the  effect  is  admitted,  but 
the  cause  is  not  discernable ;  but  if  we  refer 
all  motion  to  the  agency  of  electricity,  the 
cause  and  effect  are  joined  before  our  eyes ; 
we  refer  it  to  an  ever-active  and  known  power, 
appreciable  by  the  senses,  pervading  all  known 
space,  and  whose  rapid  motion  corresponds 
with  the  motion  of  the  heavenly  bodies  ;  and 
if  wc  allow  the  assumption,  that  the  quantity 
of  positive  electricity  with  which  the  earth 
and  all  the  planets  is  charged,  is  a  con- 
tinually decreasing  quantity,  the  cause  of 
motion  in  their  orbits  becomes  plain  and 
palpable;  they  are  in  effect  attracted  and 
repelled  down  an  inclined  plane  by  the  power 
of  electricity. 

6.  Earth's  Motion  on  its  Axis. — Hitherto 
we  have  referred  all  motion  to  the  agency  of 
electricity,  as  it  is  developed  and  exhibited 
by  the  excitation  of  electrics;  but  that  we 
may  be  enabled  to  discern  clearly  the  cause 
of  the  earth's  motion  on  her  axis,  we  must 
refer  to  the  galvanic  circle,  a  clear  concep- 
tion of  which  is  necessary  to  a  right  under- 
standing of  this  part  of  the  theory.  Now  wc 
hold,  that  the  crust  of  the  earth,  sea,  and 
land,  is  nothing,  more  or  less  tnan  a  galvanic 
circle,  ort  perhaps,  more  correctly,  a  series 
of  circles,  or  rather  a  voltaic  battery ;  but 
*e  wish  to  preserve  the  idea  of  the  simple 
circle,  because  it  furnishes  us  with  a  more 
clear  and  distinct  explanation  of  the  cause  of 
the  earth's  motion  on  berjaxis  than  the  vol- 
taic  pile.  We  assume,  then,  that  there  is  a 
continuous  stream  of  galvanic  electricity  cir- 
culating throughout.'  the  earth's  external 
crust,  and  that  the  main  current  is  round 
the  equator;  that  the  earth's  inclination  to. 


her  orbit  is  determined  by  the  dircctios  of 
this  current,  and  that  it  has  more  influence 
in  raising  the  temperature  of  the  climate 
within  the  tropics  thnn  that  exerted  by  the 
sun's  vertical  rays.  Now,  it  is  evident,  that 
if  the  galvanic  circle  were  undisturbed,  the 
fluid  would  continue  to  flow  around  the  earth, 
and  the  earth  would  remain  at  rest ;  but  the 
inductive  influence  of  the  sun  destroys  the 
equilibrio,  and  tbe  earth  revolves.  So  satis- 
fied are  we  of  tbe  truth  of  this-  part  of  our 
theory,  that  we  feel  convinced  that  if  a 
sphere  were  mounted  upon  two  centres,  with 
a  galvanic  circle  formed  round  its  equatorial 
circumference,  correctly  balanced,  and  placed 
in  a  proper  position  between  a  positive  and. 
negative  conductor,  highly  charged,  the 
sphere  would  be  found  to  revolve  so  long  as- 
the  galvanic  action  continued.  And  so  long 
as  the  galvanic  action  continues  in  the  earth, 
she  will  revolve  upon  her  axis,  and  no  longer. 
Upon  this  principle  we  assume,  that  the  gal- 
vanic action  in  tbe  moon  has  ceased  alto- 
gether, or  become  so  weak  that  the  current 
cannot  overcome  the  power  of  the  earth's  in- 
duction; and  as  the  planet  Jupiter  turns  on 
his  axis  in  ten  hours,  whilst  Mercury  re- 
quires twenty-four  hours,  we  infer  from  this 
that  Jupiter  is  a  good  conductor  of  galvanic 
electricity,  whilst  in  Mercury  the  fluid  flows 
with  more  difficulty. 

'  7.  We  have  assumed  that  the  quantity  of 
positive  electricity  with  which  the  earth  and 
other  planets  is  charged  is  a  continually  de- 
creasing quantity.  Before  entering  upon 
this  proposition  we  would  solicit  attention  to 
the  following: — If  there  could  exist  a  power 
having  the  property  of  giving  continual  im- 
pulse to  a  fluid  in  one  constant  direction,  with- 
out being  exhausted  by  its  own  action y  it  would 
differ  essentially  from  all  the  other  known 
powers  in  nature ;  all  the  powers  and  sources 
of  motion  with  the  operation  of  which  we  are 
acquainted  when  producing  their  peculiar  ef- 
fects, are  expended  in  the  same  proportion  as 
those  effects  are  produced.  Now,  we  have 
laid  it  down  as  a  fundamental  law  in  this 
theory,  that  all  motion  is  effected  by  the 
agency  of  electricity,  and  that  the  processes 
of  vegetation,  oxidation,  and  vitrification, 
and  other  processes  respectively,  are  carried 
forward  and  effected  by  specifically  distinct 
modifications  of  the  electric  fluid.  The 
effect  of  electricity  in  quickening  the  pro- 
cess of  vegetation  has  been  repeatedly  veri- 
fied by  experiment,  and  is,  therefore,  to  be 
considered  as  an  established  fact  in  science. 
If  a  plant  contained  in  a  pot  be  subjected  to 
the  influence  of  electricity,  the  growth  will 
be  quickened,  and  tbe  plant  will  arrive  sooner 
to  a  state  of  maturity ;  on  the  other  hand,  if 
the  plant  be  secluded  from  the  influence  of 
the  sun's  rays,  and  otherwise  insulated  as 
much  as  possible  from  the  electric  influence, 
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it  is  found  that  it  cannot  be  brought  to 
turity  by  the  most  careful  and  elaborate  pro- 
cesses of  art.  So  essential  is  electricity,  like 
a  quickening  spirit,  in  laborating  and  per- 
fecting the  process  of  vegetation.  The  power- 
ful effect  of  voltaic  electricity  in  eroding  or 
oxidising  metallic  substances,  is  evinced  by 
its  action  in  the  galvanic  circle;  and  to  prove 
that  its  power  and  influence  extends  over  the 
whole  range  of  terrestrial  substances,  we  need 
only  refer  to  the  experiments  made  with  the 
battery  of  the  Royal  Institution,  wherein  it 
was  seen,  that  when  the  fluid  was  highly  con- 
centrated, platina  melted  in  it  as  wax  in  the 
flame  of  a  candle ;  some  of  the  more  refrac- 
tory substances,  as  quartz,  the  sapphire, 
magnesia,  and  lime,  all  entered  into  fusion; 
fragments  of  diamond,  points  of  charcoal, 
and  plumbago,  quickly  disappeared,  and 
seemed  converted  into  vapour.  Now,  as  the 
sources  of  motion  are  exhausted  in  the  same 
proportion  as  the  effects  they  produce,  if  this 
rule  be  applicable  to  voltaic  electricity,  we 
are  justified  in  the  inference,  that  the  earth's 
galvanic  influence  will  exhaust  itself.  We 
make  no  attempt  to  limit  the  extent  of  its 
duration,  or  to  fix  the  number  of  galvanic 
circles  that  may  be  formed  successively,  as 
each  of  the  preceding  is  exhausted  ;  all"  that 
we  mean  to  infer  is,  that  in  every  successive 
action  the  elements  become  changed  in  their ' 
chemical  and  electrical  properties  and  affini- 
ties, and  rendered  incapable  of  being  acted 
upon  again  under  the  former  circumstances ; 
and  that  when  the  whole  round  of  chemieo- 
eleotrical  processes  shall  have  been  operated, 
chemical  action  will  cease,  the  galvanic  cir- 
cle will  be  incomplete,  and  the  earth,  like  the 
moon,  will  cease  to  revolve  on  her  axis.  It 
is  further  assumed,  that  in  proportion  as  the 
voltaic  electricity  circulating  within  the  crust 
of  the  earth  proceeds  in  oxidising  and  vitri- 
fying the  various  conducting  substances  on 
which  it  operates,  the  earth's  affinity  for  elec- 
tricity is  weakened ;  and  as  the  internal  fluid 
is  continually  being  evolved  by  the  internal 
action,  whilst  the  capacity  of  the  earth  for 
attracting  and  retaining  the  electric  fluid  is 
becoming  feeble  in  a  corresponding  degree, 
and,  consequently,  the  earth  is  approximating 
nearer  and  nearer  to  a  negative  state,  and  is, 
therefore,  attracted  nearer  and  nearer  to  the 
sun,  until  it  ultimately  falls  back  into  the  sun 
a  worn-out  and  exhausted  planet.  All  this 
corresponds  with  the  natural  phenomena  that 
comes  undes  our  immediate  observation ; 
wherever  we  see  organized  life,  we  see  that  it 
has  a  birth,  that  it  comes  to  maturity,  and 
gradually  decays;  wherever  we  see  motion, 
we  see  that  it  exhausts  itself  in  a  ratio  corre- 
sponding with  its  intensity ;  and,  therefore, 
reasoning  from  analogy,  We  are  justified  in 
the  inference,  that  the  same  rule  and  order 
may  hold  also  in  the  heavenly  bodies. 


parkin's  patent  hailwav. 


8.  That  the  moon  is  gradually  approxi- 
mating towards  the  earth  is  an  obvious  corol- 
lary of  the  foregoing  theory ;  and  here  we 
shall  be  enabled  to  draw  our  inferences  from 
two  sources,  astronomy  and  geology;  and, 
consequently,  in  the  latter,  from  matters  that 
come  more  immediately  under  our  observa- 
tion, for  we  hold,  that  at  one  time  the  earth 
occupied  the  places  now  occupied  by  Georgium 
Sidus,  Saturn,  and  Jupiter,  each  respectively 
in  the  order  of  their  succession ;  that  at  that 
period  of  her  existence  she  was  of  much 
larger  diameter  than  at  this  present  time,  and 
was  probably  attended  by  three,  four,  or  more 
moons,  the  wrecks  of  all  of  which,  save  one, 
are  now  scattered  upon  the  surface  of  the 
earth — and  in  these  wrecks  we  expect  to  find 
further  evidence  of  the  truth  of  our  theory. 


parkin's  patent  railway. 

The  slone  sleepers  on  which  most  of 
our  modern  railways  are  laid,  are  not  only 
excessively  expensive  articles,  bnt  arti- 
cles as  to  the  utility  of  which  both  prac- 
tical men  and  men  of  science  arc  but 
little  agreed.  Without  going  at  present 
into  a  discussion  of  this  quasi io  vexatio, 
we  desire  to  bring  under  the  notice  of  our 
readers  an  invention,  the  object  of  which 
is  to  supersede  stone  sleepers  altogether, 
by  something  said  to  be  quite  as  durable, 
and,  we  presume,  much  less  expensive  (we 
speak  doubtingly  as  to  the  last  point,  be- 
cause we  have  no  satisfactory  information 
upon  it  before  us).  We  allude  to  the  plan  of 
railway  for  which  Mr.  Thomas  Parkin  has 
recently  taken  out  a  patent.  The  mate- 
rial which  this  gentleman  wishes  to  sub- 
stitute is  vitrified  earth  ;  and  instead  of 
large  sleepers  with  intervals  between 
them,  he  proposes  to  have  a  continuous 
line  of  sleepers,  locking  one  into  an- 
other, in  the  manner  represented  in  the 
accompanying  engravings. 

Fig.  1  represents  a  rail  monnted  on 
three  continuous  sleepers  ddd,  each  lock- 
ing into  the  other,  and  bedded  on  patent 
felt  eee,  with  iron  bolts  ffff%  which 
gripe  the  rail  at  each  end,  holding  it 
firmly  down  to  the  sleepers. 

Fig.  2  represents  the  end  of  one  of  the 
sleepers  with  the  rail  g  mounted  upon  it. 

Fig.  3  represents  a  section  of  the  rail 
and  the  middle  sleeper  hh,  with  a  long 
screw  i  in  the  middle,  which  goes  through 
a  hole  in  the  sleeper  and  enters  a  piece 
of  wood  a,  which  fills  up  the  hollow  of 
the  sleeper  b,  as  shown  at  fig.  5,  and  holds 
the  rail  in  the  middle  firmly  down  to  the 
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Fig.  4. 


Fig.  5. 


sleeper.  This  section  also  represents  a 
notch  cc  at  each  end  of  the  rail,  into 


which  the  arm  of  the  bolt,  shown  at  fig. 
6,  enters,  aud  holds  the  end  of  the  rail 
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down  (o  the  sleepers,  while  the  means  for 
expansion  is  afforded  by  the  arm  of  the 
bolt  not  being  quite  so  long  as  the  notch 
in  the  rail,  nor  the  end  of  the  rail  quite 
-  the  body  of  the  bolt. 


Fig.  4  shows  the  top  of  a  sleeper  with 

the  groove  k  in  it,  in  which  the  rail  is 
fixed,  and  also  the  sides  of  the  sleeper  in 
its  pyramidial  form,  with  its  projecting 
tongue  mm,  which  enters  the  diagonal 
groove  /,  in  the  end  of  the  sleeper  placed 
next  to  it,  as  shown  in  fig.  1. 

Fig.  5  represents  the  bottom  of  a 
sleeper  with  a  hollow  b,  in  which  is  fixed 
a  piece  of  wood,  into  which  the  screw  s, 
shown  at  fig.  3,  enters,  and  draws  the 
rail  in  the  middle  lightly  down  upon  the 
sleeper.  Fig.  5  also  represents  the  pro. 
jecting  tongue  mm,  with  grooves  nn  at 
each  end,  which  enclose  the  bolt,  fig.  6, 
and  notches  oo  for  the  bottom  arm  of  the 
bolt  to  slide  into,  flush  with  the  bottom 
of  the  sleepers. 

Fig.  6  represents  the  bolt  which  se- 
cures the  ends  of  the  rail  to  the  sleepers. 

Fig.  6. 


The  patentee  remarks,  that  u  as  the 
rail  has  a  hearing  its  entire  length,  it 
may  be  made  of  cast-iron,  which  will 
effect  a  saving  of  about  one.third  in  the 
cost  of  the  ran ;  and  as  it  will  be  cast  to 
the  shape  required,  there  will  be  scarcely 
any  expense  in  fitting.'* 


MR,  HERAPATH  8  RAILWAY  PAPERS. 

Sir, — Your  correspondent,  Mr.  Hera, 
path,  is  undoubtedly  one  of  the  happiest 
of  men,  as  far  as  regards  thorough-going 
friend*.  Whenever  he  is  attacked,  it 
costs  him  no  trouble  to  repel  the  assailant, 
but  some  "  Anti-H.,"  "  Anti-Carper,"  or 
"  Philo- Anti-H.,"  is  sure  to  rush  to  the 
rescue.  Happy  Mr.  Herapath,  to  be  in 
possession  of  such  friends;  but  happier 
still,  they  did  not  make  matters  all  the 
worse  for  him  by  their  interference ! 

Look,  for  instance,  at  the  last  of  them, 
"  Philo-Anti-H.,"  who  draws  attention  to 
the  late  exposures  of  Mr.  H.'s  misrepre- 
sentations in  the  pages  of  the  Mechanics1 
Magazine,  by  way  of  trumpeting  forth 
his  unimpeached  "  character !"  This 
worthy  defender  of  a  reputation,  whose 
owner  does  not  think  it  worth  his  while 
to  take  care  of  it,  calls  for  "  the  cases  of 
intentional  and  prejudicial  misrepresen- 
tation on  the  part  of  Mr.  Herapath,  with 
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the  proofs,"  in  order  that  he  may  answer 
ibem  within  a  fortnight,  and  u  exhibit 
.H.  and  his  aspersions  in  their  true  co- 
lours."  This  challenge  seems  especially 
directed  to  the  aforesaid  *«  H.,"  but,  as 
that  correspondent  has,  to  use  an  Hiber- 
nicism,  accepted  it  before  it  was  offered, 
I  venture  to  suppose  that  he  will  not 
trouble  himself  to  pick  any  more  holes  in 
Mr.  Herapath's  44  beautiful  armour,"  until 
those  it  already  exhibits  are  patched  up. 
In  plain  words,  Mr.  Editor,  and  in  the 
name  of  common  sense,  what  can  this 
"  Philo,Anti-H."  mean  by  calling  for 
eases  and  proofs  of  misrepresentation, 
when  plenty  of  "  cases  and  proofs  "  are 
contained  in  the  two  numbers  of  the 
Mechanics'  Magazine  preceding  that  in 
which  his  letter  is  printed  ?    It  might  at 
first  appear,  as  his  precious  epistle  has 
no  date,  that  it  was  written  before  H.'a 
communications  containing  the  "  cases 
and  proofs "  had  been  published ;  but 
that  this  is  not  the  case,  is  evident  from 
the  commencement  of  his  lucubration, 
in  which  he  alludes  to  the  very  letters  in 
vhich  the  "  cases  and  proofs  "  were 
given ! !    What  can  be  the  meaning  of 
calling  for  the  production  of  a  thing 
which  you  hold  in  your  hand,  it  is  not 
easy  to  divine. 

If  "  Philo-Anti.H."  is  still  as  deter- 
mined  as  ever  to  support  Mr.  Herapath's 
"  unimpeached  character,"  let  me  advise 
him  not  to  wait  for  further  "  charges," 
but  to  apply  himself  at  once  to  the  re- 
futation of  the  very  broad  and  definite 
ones  contained  in  the  Mechanics'  Maga- 
zine, No.  641,  pages  133  . and  134,  and 
No.  642,  pages  167  and  168,  in  two 
letters  signed  "  H."  Let  him  answer 
them  first,  and  then — "  we  shall  see  what 
we  shall  see." 

And  I  am,  Sir, 
Your  obedient  servant, 
Miso-PbilcAnti-H. 


THE  ALMANACS  FOR  1836. 

,  The  great  improvement  which  has  taken 
place  in  the  character  of  this  useful  class  of 
Mnuals,  may  be  said  for  the  present,  or, 
more  properly,  coming  year,  to  be  rather 
sustained  than  advanced;  there  seems,  in 
fegard  to  them,  to  be  something  like  a  halt 
in  the  march.  The  Stationers'  Company  still 
maintain  that  position  in  the  van  from  which 
they 

were  some  time  ago  so  nearly  ousted  by 
that  younger  scion  of  monopoly,  the  Useful 
Knowledge  Society  ;  but  they  look  as  if  they 


were  about  to  drop  into  a  sound  corporation 
nap  after  their  hard  struggle ;  or,  if  we  may 
so  express  ourselves  with  respect  to  such 
paper  belligerents,  as  if  they  thought  it 
high  time  to  repose  awhile  on  their  laurels. 
All  their  almanacks  are  twenty  times  better 
than  they  were  twenty  years  ago,  but  they 
are  not  all  so  good  this  year  as  they  were  the 
last,  and  one  or  two  are  of  a  much  inferior 
stamp. 

Our  venerable  friend,  Francis  Moore,  Phy- 
sician, plays,  as  usual,  the  mouth-piece-, 
through  which  issues  the  Vox  Stellarum  for 
1836,  to  the  wonderment  and  edification  of 
million*;  and  but  for  some  "  auld  warld"  con- 
ceits he  has  about  the  "  dominion  of  the 
moon,"  over  his  "  ancles,  toes,  &c.,'»  and 
for  his  very  marked  partiality  for  the  Stern- 
hold  and  Hopkins  vein  in  poetry,  he  might 
pass  for  one  of  the  youngest  and  freshest 
spirits  of  the  stalwart  times  in  which  we  live* 
In  religion  and  politics,  for  example,  who  so- 
liberal  1 — or  in  astronomy,  who  more  familiar 
with  every  discovery  of  modern  times  !  Al- 
though of  antiquity,  he  has  no  antiquated 
notions  (saving  as  aforesaid);  he  is  the  re- 
presentative not  of  yesterday  but  of  to-day,- 
he  is  an  old  boy,  and  no  joke.  From  what 
other  man  of  Francis's  years  could  we  hope 
for  so  palpable  a  hit  at  the  much-boasted 
wisdom  of  our  ancestors  as  is  contained  in 
the  following  conclusion  to  his 
servations  for  1836:— 

"  Though  mwy  clouds  still  skirt  the  horizon ,  yow 
may  safely  anticipate  a  great  and  general  im prom- 
inent among  mankind.  The  time  Is  at  band  when- 
such  old  and  big  creatnrei  as  Nations  will  not  go- 
in  leading  strings.  Ignorance  and  folly  are  going 
down,  down,  down ;  integrity  and  good  principle* 
are  gaining  ground  ;  the  people  are  no  longer  to  be 
tickled  and  caught  like  trout ;  and  he,  whether 
Whig  or  Tory  matters  not,  will  soon  have  most  in- 
fluence who  does  most  to  make  the  world  wise, 
contented,  and  happy." 

Or  in  the  following  still  more  forcible,  awl 
to  all  our  hard-working  readers  still  mom 
cheering  passage  of  his  "  astrological  pie- 
dictions" — which  passage  of  them,  at  least, 
we  place  implicit  faith  in. 

"  Mankind  are  now  beginning  to  see  that  it  in 
not  ordained  by  the  Great  Author  of  all  things  that 
they  should  for  ever  toil  from  morn  to  eve,  and,  in 
a  great  measure,  for  the  purpose  of  supporting  the 
selfish  and  intolerant  of  one  class,  and  thai  oi 
maintaining  the  proud  overbearing  of  another.  Be 
it  also  remembered,  that  there  is  a  woe  pronounced! 
against  those  '  xcholadmmen  with  burdens  grievous 
to  bs  borne,  and  yet  they  themselvet  touch  not  the 
burdens  with  one  of  their  fingers.'  Lei  even- 
handed  justice  be  dealt  out  to  all;  then  murmur- 
ings  and  discontents  will  ceaie." 

To  the  astronomical  information  for  1836 
in  Moore — which,  as  usual,  is  unrivalled 
among  the  popular  Ephemerides  for  accuracy 
and  fulness— there  is  annexed  the  following 
"brief  postscript  concerning  comets/'  which 
considered  as  a  postscript  to  all  that  has 
been  written  during  the  past  year 
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ing  comets,  will  be  found  to  bear  the  custo- 
mary character  of  such  after-tboughts,  name- 
ly, of  being  more  germane  to  the  matter 
than  much  of  the  preceding  text. 

"  At  page  41  ami  42  of  my  last  Almanac,  I  gave 
rny  reade ra  a  probable  account  of  the  appearance 
•f  Utility'*  Comet,  from  August  7lh  onwards, 
founded  on  the  application  ot  ibe  principles  of 
gravitation  to  former  well-ascertained  facts  relative 
to  this  celebrated  wandering  sur.  On  the  5th  of 
August  it  was  seen  at  Rome,  and  again  and  again, 
as  before  this  time  all  kqow,  in  England,  Ireland, 
Prance,  Germany,  and  elsewhere.  And  Wonderful 
is  it  to  relate,  except  to  those  who  are  aware  that 
the  minutest  particles  obey  the  law  of  gravity,  that 
this  curious  filmy  body,  though  first  appearing 
through  a  telescope  like  a  little  cloud  of  smoke, 
came,  as  astronomers  had  computed,  true  to  its 
time,  in  right  ascension,  and  not  differing  a  de- 
gree in  declination  !  Surely  this  will  stimulate  even 
the  youngest  of  my  readers  to  study  astrouomy  as 
well  a*  astrology.  For  the  astrological  history  of 
comets,  I  must  refer  you  to  bdt\n,  Gadbury,  and 
others.  But  let  me  invite  you  to  inquiries  still 
higher.  You  know  that  the  great  Hugghens  taught 
that  the  planetary  worlds  are  inhabited;  and  so, 
most  probably,  are  many  of  the  c»mets.  Now  if 
we  believe,  as  is  natural,  that  the  celestial  system 
is  the  most  populous  possible,  we  must  suppose  it 
to  contain  as  many  moving  bodies  as  can  possibly 
describe  their  orbits  without  confusion,  interfer- 
ence, and  disorder,  lie  it  then  known  and  re- 
ceived as  a  demonstrable  truth,  that  eccentric 
ellipses,  such  as  the  comets  move  in,  supply  unin- 
terfcring  orbits  in  infinitely  greater  abundancethan 
circles  do  ;  and  then  yon  will  see  why  the  Creator 
baa  peopled  the  heavens  with  such  legions  of 
comets,  and  why  the  orbits  of  the  planets  deviate 
so  little  from  the  plane  of  the  ecliptic.  Now  the 
known  planets  are  only  eleven  ;  whereas,  besides 
the  multitudes  that  must  necessarily  escape  obser- 
vation, more  than  seven  hundred  comets  are 
enumerated  in  the  catalogue*.  The  comet  of  1770, 
by  getting  entangled  among  the  satellites  of  Jupiter, 
was  completely  drawn  out  of  its  orbit  by  that  planet, 
and  thus  forced  into  a  larger  ellipse ;  and  yet,  as 
Sir  John  Herschell  affirm-,  the  motions  of  the 
•atellites  of  that  planet  suffered  not  the  least  per- 
ceptible derangement  by  this  singular  occurrence. 
How  small  then,  comparatively,  must  be  the  mass 
of  that  comet!  Seneca  relates,  that  sixty  years  be- 
fore Christ,  a  large  comet  was  discovered  near  the 
sun  during  a  total  eclipse  of  that  luminary;  look 
out  then  carefully  during  the  great  eclipse  of  next 
May,  especially  in  the  north  or  England  ;  for  you 
know  not  but  the  sight  of  a  comet  as  well  as  the 
planets  may  reward  you  for  your  pains." 

White's  Ephemeris,  by  Dr.  Gregory,  is  an- 
other of  the  Company  s  year-books,  which 
stands  out  in  bold  relief  from  the  general 
mass,  and  is  only  not  so  popular  as  Moore, 
because  it  is  so  much  more  difficult  of  com- 
prehension— that  is  to  say,  so  much  more  pro- 
found and  scholar-like.  Among  the  improve- 
ments in  this  Ephemeris,  there  is  a  very  valua- 
ble one  which  relates  to  the  Right  Ascensions  oi 
the  old  planets ;  they  are  now  given  for  each 
day  at  noon  correct  to  seconds  of  time.  'The 
J^o'urs  of  right  ascension  arc  given  at  the  top 
of  each  respective  column,  and  again  as  often 
as  the  hour  changes;  the  minutes  and  se- 
conds for  each  day  follow  in  succession.  The 
minutes  and  seconds  for  the  day  in  which  the 
tour  changes  may,  of  course,  be  taken  as  a 
mean  or  proportion  between  these  for  the  pre- 


ceding and  succeeding  days.  The  si^t  nu^, 
which,  since  the  abolition  of  the  stamp-duty 
on  almanacs,  has  been  added  to  White's, 
consists  this  year  of  a  very  elaborate  set  of 
"  Theorems  and  Tables  for  Computing  the 
Orbit  of  a  Comet,"  extracted  from  Dr.  Bow- 
ditch's  translation  of  the  Mecanique  Celeste — 
a  work  (the  translation  we  mean)  which  does 
everlasting  honour  not  only  to  the  science, 
but  to  the  typography  of  the  United  States. 

Lady  Di.  appears  to  have  been  to  France 
since  last  year,  and  to  have  come  back  by 
no  means  improved  in  her  manners.  Her 
first  page,  "  for  the  amusement  and  instruc- 
tion of  the  fair  sex,''  is  all  about  Births, 
Birth-days,  Birth-places,  and  the  Mean  Ex- 
pectation of  life  at  Birth  in  each  county  of 
England,  which  Expectation  of  Life  her 
ladyship  never  condescends  to  speak  of  but 
as  la  vie  moyenne.  The  nursery  statistics 
we  might  pass  over  as  being  passably  appro- 
priate to  a  work  devoted  to  the  fair  sex,  but 
the  piebald  phraseology  is, "  vile  affectations 
mark  ye."  We  expected  to  have  met  with 
some  more  such  fruits  of  travel  in  that  por- 
tion of  her  ladyship's  diary  devoted  to 
enigmas  and  conundrums  ;  but  here  it  would 
seem  the  native  supply  of  "  motley  "  is  so 
ample  as  to  defy  all  foreign  embellishment. 
Her  ladyship's  chamberlain  (vulgo,  Editor) 
states,  that  "  though  his  attachment  to  Ma- 
dam Mathesis  remains  undiminished,  he  shall 
always  preserve  a  fair  field  in  what  those  who 
are  enamoured  with  either  of  the  interest- 
ing^ ! !)  damsels,"  ycleped  Charade  and  Rebus, 
"  may  exhibit  their  respective  excellencies  as 
their  utmost  variety."  We  are  truly  sorry 
for  his  mistress's  sake  that  he  should  be  so 
excessively  complaisant.  We  would  give 
not  only  a  fair  but  a  wide  field  to  "  ex- 
cellencies of  any  sort ;  but  Mesdames 
Charade  and  Rebus  have  never  within  our 
recollection  done  any  thing  but  disgrace  the 
respectable  company  in  which  they  were 
allowed  to  mix  at  Lady  Di.'s  parties,  by  the 
lowness  of  their  language,  and  the  Rag-fair 
style  of  their  attire.  Only  look,  for  example, 
at  this  picture  and  on  that.  This  shows  you 
one  of  the  word-torturing  tribe,  crying  his 
fantastic  wares  in  a  learned  assembly,  in  such 
execrable  doggerel  as  the  following 

"  Here  are  manes  for  old  horses  whose  necks  are 
gone  bare, 

And  pen  knives  to  cut  off  superfluous  hair  ; 
Here  ate  fam'd  Plantagenet  and  praiseworthy 
Dante,  •       •  '. 

No  doubt  they'll  supply  us  with  all  that  we 

want  (y), 

For  good  rhymes  and  good  government  should  not 
be  scanty."  • 

&c.  &c. 

Who  (not  knowing  Lady  Di.  aiid  the  queer 
company  she  keeps)  could  expect,  on  turning 
the  same  leaf  which  contains  such  trash  as 
the  above,  to  meet  with  so  excellent  though 
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f  a  notice  on  the  art  of  instructing  the 
1  dumb,  as  that  which  follows : — 

"The  art  of  instructing  the  deaf  and  dumb  ori- 
ginated in  Spain,  where  also  the  doable-banded 
manual  alphabets  were  invented.  The  subjects  are, 
indeed,  so  intimately  connected,  that  it  would  be 
useless  in  attempt  to  keep  the  consideration  of  tbem 
entirely  separate.  It  is  a  vulgar  mistake  to  assign 
a  French  origin  to  those  useful  arts.  The  Abbe  de 
l'Epee  could  well  afford  to  spare  the  honour  of  the 
original  discovery,  if  the  assertion  of  an  eloquent 
writer  In  the  Edinburgh  Review  be  true,  that  '  he 
i«  not  the  first  discoverer  of  an  art  who  fiist  says 
the  thing ;  but  he  who  says  it  so  long,  and  bo  loud, 
and  to  clearly,  that  he  compels  mankind  to  hear 
him.'  Of  the  manual  alphabets  the  Abbe  certainly 
was  not  the  inventor ;  and  the  impression  that  he 
was  such,  may,  perhaps,  have  arisen  from  the  cir- 
cumstance that  his  tombstone  in  the  cemetery  of 
Pere  U  Chaise,  at  Paris,  bears  the  figure  of  an 


"  Father  Ponce,  a  Benedictine  monk  of  the 
nastery  of  Ona,  in  Spain,  who  died  in  1584,  ap- 
pears to  have  been  tbe  first  who  exercised  the  art 
of  instructing  this  unfortunate  class  of  beings ;  but 
we  are  unacquainted  with  his  method.  Don  Juan 
Paolo  Bonnet  published,  in  1620,  a  book  in  which 
be  delivered  the  principles  by  which  he  had  been 
guided  in  the  education  of  the  constable  of  Castillo, 
who  had  become  deaf  at  four  years  of  age,  but  who, 
under  Bonnet's  instruction,  learned  to  speak  his 
native  language  with  much  distinctness.  Bonnet 
Was  emulated— it  iB  not  clear  that  we  should  say 
imitated— by  Digby,  Wallace,  and  Burnet,  in  Eng- 
land ;  Ramirez,  of  Cortono ;  Petro  de  Castro,  of 
Mantua  ;  Conrad  Arnmdn,  a  Swiss  physician,  prac- 
tising in  Holland ;  Van  Helmont,  and  probably 
many  others.  The  later  most  successful  attempts 
of  Braidwood  and  KInniburgh,  deserve  the  warmest 
eulogy." 

Of  tbe  same  redeeming  stamp  with  the 
preceding  extract  are  the  "  Answers  to  the 
Mathematical  Questions  in  tbe  last  Diary  f 
which  are  generally  excellent,  and  not  unfre- 
quently  distinguished  by  great  originality. 
Among  the  contributors  to  this  department, 
Mr.  Woolhouse,  the  Head  Assistant  at  the 
Nautical  Almanac  Office,  occupies  by  far  the 
highest  place;  Mr.  W.  is  also  the  author  of 
a  valuable  paper,  "  On  the  Summation  of 
Infinite  Series  by  Decompositions  of  Factors," 
which,  with  a  continuation  of  the  flora*  Geo- 
metries, by  Mr.  T.  S.  Davies,  and  a  Synop- 
sis of  Spherical  Geometry,  by  the  same,  make 
up  the  Appendix  to  Lady  Di.  for  the  ensuing 
year. 

The  Gentleman's  Diary  has  relapsed  this 
yearalittleintoenigmatology,  butonlya  very 
little;  and  deserves,  in  all  other  respects,  our 
hearty  commendation.  Several  pages  of  ex- 
tremely well-selected  "  Scientific  Notices" 
are  followed  by  five  times  as  many  of  contri- . 
buttons  to  mathematical  science,  rivalled  only 
in  excellence  and  variety  by  those  of  the  sis- 
ter Diary.  We  are  tempted  to  make  the  fol- 
lowing extract  from  the  latter  portion,  less 
hy  way  of  specimen  than  for  the  sake  of  the 
important  bearing  which  it  has  on  practical 


"  (6)  Quest.  1340,  by  Mr.  Marrat. 

"  Determine  the  effective,  force  of  the 
screw,  or  what  part  of  the  power,  obtained  by 
theory,  ought  to  be  allowed  for  friction. 

"  Answered  by  Mr.  Marrat,  the  Pro- 
poser. 

"  Tbe  following  theorem  for  this  purpose 
is  given  by  Venturolli,  in  his  Mechanics,  vizL 

p = Q •«  •  It?-}*'* wherc p * wwr 

acting  at  the  end  of  the  lever  whose  length  is 
a,  the  radius  of  the  screw  =  6,  the  step  of 
the  screw  =  h,  w  =  3'14l6,  /  the  friction, 
and  Q  the  weight  raised,  or  the  force  of  pres- 
sure. By  the  above  theorem  we  obtain  /= 
2a*6P  —  Qbh 

2  ViirQ.  +  ahP  for  the  <luantity  of  faction., 

"  From  a  series  of  experiments  which  f 
made  some  time  ago,  with  a  pair  of  beauti- 
fully-made iron  screws,  in  each  of  which  P 
was  301bs.,  a—  3£  inches,  6  —  £  an  inch, 
and  h—  1  of  an  inch,  I  found,  in  every  in- 
stance, that  the  effect  produced  was  only  f  of 
that  given  by  the  theory,  or  that  the  friction 
destroys  J  of  the  effect  as  calculated  by  the 
theory.  Now,  if  we  substitute  the  dimen- 
sions of  our  screw,  the  power  being  30 lbs. 
and  Q=  1320 lbs.  as  found  by  the  theory,  we 
find,  from  the  above  theorem,/=^.  Hence 
it  appears  that  the  result  obtained  front 
theory  is  exceedingly  erroneous.  Mr.  B. 
B«van  had  arrived  by  experiment  at  the  same 
result." 

(To  be  continued.) 


NOTES  AND  NOTICES. 

Extension  of  the  Term  of  a  Patent  under  the  late 
Patent  Law  Amendment  Act,  Dec.  15,  1835. — The 
Lords  of  the  Judicial  Committee  uf  his  Majesty's 
Most  Hon.  Privy  Council  sat  to-day  in  the  Council 
Chamber,  tu  hear  the  petition  for  the  extension  of 
Erard's  patent  for  pianofortes.  The  Lords  present 
were— Lord  Lyndhurst,  Lord  Brougham,  Mr.  Baron 
Parke,  and  the  Chief  Judge  in  Bankruptcy.  Sig- 
nor  Scappa,  and  other  musical  profe.jors ;  the 
clerk  and  the  foreman  of  Mr.  Erard,  were  examined 
by  counsel  before  their  Lordship?.  Lord  Lyndhurst, . 
on  the  part  of  the  Lords  present,  stated  that  a  suf- 
ficient case  had  been  made  out  to  induce  their 
Ludships  to  recommend  to  his  Majesty  to  extend! 
the  period  of  the  first  patent  of  1821  and  1S22,  for 
England,  Scotland,  and  Ireland,  for  seven  years; 
but  their  Lordships  did  not  consider  there  were 
sufficient  grounds  for  extending  the  term  of  the 
second  patent  of  1325. 

,  ^isorAer  Proof  of  the  Inferiority  of  Engtith  Arti- 
son*. — A  subject  of  general  conversation  among  tbe 
npper  classes  at  Paris  at  this  moment  is  «  splendid 
service  of  plate,  for  thirty  persons,  jost  arrived  at' 
Paris,  belonging  to  the  Earl  of  Pembroke,  made 
by  Siorr  and  Mortimer,  and  which  a  privileged  few 
have  been  permitted  to  visit,  at  his  lordship's  re- 
sidence, at  tbe  request  of  the  makers.  Its  weight 
is  830  lbs.,  French,  and  it  costs  upwards  of 
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700.000  f. :  one  piece,  a  candelabrum,  is  estimated 
•I  40.000  f.  ha  manufacture  occupied  tbe  bouse 
three  years.  Nothiug  can  exceed  tbe  beauty  and 
delicacy  of  tbe  chaiing,  and  tbe  engraving  of  bit' 
le-rdshiu's  arms  displays  tbe  roost  skilful  workman* 
ship.   Tbe  dessert  service  is  of  silver  gilt.— Galig- 


A  Hand  Water- Engine.— A.  hand  water  engine, 
•on  an  entirely  new  principle*  bas  lately  been  in- 
vented by  Mr.  Read,  tbe  patentee  of  tbe  best  of  all 
•oar  garden  syringes.  This  new  invention  is  very 
little  larger  than  tbe  syringe,  but  it  bas  a  tube 
to  it,  which,  being  inserted  in  a  pot  or 
full  of  water,  gives  the  instrument  all  the 
i  of  a  garden-engine,  with  less  than  half  tbe 
required  for  working  the  latter  machine, 
power  gained  is  by  the  condensation  of  air  in 
a  tube  or  barrel,  parallel  to  that  in  which  the 
piston  works ;  so  that  tbe  invention  might  not  un- 
justly be  -  called  Read's  double-barrelled  syringe. 
Tbe  whole  instrument,  including  tbe  length  of  the 
handle,  and  the  tube,  which  can  be  screwed  on 
and  off,  is  only  three  feet  long,  and  tbe  barrel  part 
is  but  half  that  length.  The  price  is  only  50*.  We 
have  seen  it  at  work,  and  consider  that;  for  all 
ordinary  purposes,  it  will  supersede  both  the  garden* 
ayringe  and  the  garden-engine— Gardener's  .Ma- 


Irish  and  Virginian  ToAacco.— Professor  Davy, 
of  tbe  Royal  Dublin  8ociety,  lias  made  some  expe- 
riments on  tbe  comparative  value  of  Irish  and  Vir- 
ginian tobacco,  from  which  he  bas  been  led  to 
"  de,  that  one  poun  I  of  good  Virginian  to- 
/,  is  equal  to  about  two  pounds  and  one-third 
of  Irish  tobacco.  Manufacturers  are  said  to  con* 
aider  one  pound  of  Virginian  as  equal  to  about  two 
pounds  of  Irish  tobacco.  Hence,  there  seems  to  be 
a  pretty  near  coincidence  between  the  results  ob- 
tained by  manufacturers  and  those  derived  from  a 
chemical  examination.  He  also  ascertained  that 
the  roots  of  the  Iriah  tobacco  eontaiu  about  four  or 
Jive  part*  In  the  hundred  of  necolin,  or  the  peculiar 
principle  in  tobacco. 

Fossil  Tree.— In  the  quarry  from  which  stonea 
en  for  the 


are  at  present  being  taken 
ing  at  the  Milton  n  of  Balgonie,  was  lately  disco- 
vered a  large  fossil  tree.  It  is  lying  nearly  horizon* 
tal,  and  is  as  yet  attached  by  about  two-thirds  of 
its  circumference  to  the  Band  stone.  It  is  about 
fifteen  inches  in  diameter,  and  about  seven  feet  of 
It  are  at  present  visible.  Aa  it  tapers  slowly  to  the 
outer  end,  the  portion  still  undiscovered  is  probably 
considerable.  It  is  wholly  composed  of  white  sand- 
stone similar  to  that  in  which  it  is  imbedded.  This 
quarry  Is  remarkably  rich  in  vegetable  impressions! 
Casts  or  marks  of  palm  trees  are  to  be  found  in 


The  Moon  Inhabited.— Professor  Grnithausen,  of 
Munich,  has  publicly  declared  that  he  ha*  discover- 
ed irrefragable  proofs  that  the  moon  is  inhabited 
like  the  earth.  All  Europe  has  answered  by  rail- 
le  ries-the  declaration  of  the  Bavarian  astronomer, 
but  his  firmness  has  been  no  more  shaken  than  that 
of  Christopher  Columbus  was,  when  he  announced 
the  existence  of  a  new  world.  The  German  jour- 
nals have  published  the  observations  of  Professor 
Gruithausen,  combined  with  those  of  bis  learned 
brother,  the  astronomer  Schroeler.  Their  common 
are,  1st,  that  vegetation  upon  the  tor- 


face  of  the  moon  extends  to  the  55tb  degree  of  laU. 

latitude  north ; 


>  south,  anJto  the  65th  degree  of  I 
yd! y ,  that  from  the  50th  degree  or  latitude  north  to 
the  47th  degree  of  latitude  south,  may  be  perceived 
evident  tracea  of  the  abode  of  animated  beings; 
3dly,  that  tome  signs  of  tbe  existence  of  lunar  Inha- 
bitants are  sufficiently  apparent  to  enable  a  person 
ruish  Kreat  roads  traced  in  several  dlrec- 
a  colossal  building  situated 


nearly  under  the  equator  of  the  planet.  The  en* 
sembte  presents  the  aspect  of  a  large  town ;  near  to 
which  may  be  distinguished  a  building,  perfectly 
resembling  that  which  we  call  a  redoubt,  or  horh- 
vrork. —  [Query —  Are  there  any  mines  or  rail- 
ways ? — Bo.  Miming  Journal.'] 


Centrifugal  Force.— At  Little  Green  Logwood 
mill,  Middieten,  near  Manchester,  occupied  by  Mr. 
George  Wolstencroft,  there  is  a  grindstone  used 
for  grinding  the  rasping  knives  for  cutting  logwood, 
upwards  of  15  feet  in  circumference,  and  11  inches 
and  upwards  thick.  On  the  Mth  ult.  aa  Mr.  John 
Wolstencroft,  tbe  son  of  the  occupier,  and  another 
young  man  were  grinding  the  knives  at  the  atone, 
tbe  young  man  had  screwed  the  machine  in  which 
the  kuife  la  held  for  grinding  rather  too  tight ;  this 
being  observed  by  Mr.  John,  who  also  saw  that  the 
stone  was  revolving  at  a  tremendous  speed,  he  de 
sired  the  young  roan  to  be  cautious.  No  sooner ' 


the  words  dropped  from  bis  lips,  than  the  stone 
broke  in  several  pieces,  one  of  which,  weighing 
not  le?s  than  6  or  7  cwt.,  forced  its  way  throogh  a 
wall  a  brick  and  a  half  thick,  and  drove  a  largo 
quantity  of  the  bricks  upwards  of  20  yards  from  the 
wall.— [A  similar  accident  occurred  some  yeare  ago. 
See  vol.  xviil.  p.  32.] 

New  Hydrostatic  Engine.— We  have  bad  an  op- 
portunity  of  examining  the  recent  discovery  made 
by  tbe  Rev.  J.  T.  Porter,  or  tbe  'Close  of  tbia  city, 
which  he  had  named  an  hydrostatic-engine,  and 
which,  when  brought  to  perfection,  will,  in  all  pro- 
bability, vie  with  the  astonishing  power  or  steam. 
The  principle  upon  which  tbe  engine  acts  is  tbe 
well-known  law  or  nature,  "  the  pressure  of  fluids." 
The  construction  or  the  apparatus  is  simple,  con* 
sisting  of  four  cylinders,  two  or  which  act  as  pumps, 
tbe  other  two  as  working  cylinders,  each  of  them 
having  proper  pistons.  The  double-acting  power 
(or  the  model)  is  put  in  motion  by  only  25  ounces  of 
water,  assisted  by  tbe  lever.  Some  idea  may  be 
fm  incd  or  the  force  of  the  pressure,  when  we  say 
that  with  the  stroke  of  one  of  tbe  cylinders  of  the 
piston,  an  ash  bough,  an  inch  and  a  half  in  diame- 
ter, was  broken  with  tbe  greatest  ease.  The  rev. 
gentleman  is  very  sanguine  as  to  the  ultimate  sue* 
cess  of  his  discovery,  and  affirm,  that  a  ship,  laden 
with  the  usual  freight,  may  take  a  trip  to  the  East 
Indies  and  back,  the  engine  requiring  for  its  total 
supply  not  more  than  a  half  hogshead  of  spring- 
water.— Safisbury  Journal.  . 

Communications  received  from  Mr.  Henderson— 
A— Iver  M-Iver— An  Old  Subscriber— H)— Mr. 
Lush-Mr.  Birt-A  Lover  of  Mechanics. 


'  The  Supplement  to  the  last  volume,  containing; 
title,  index,  &c.  and  portrait  or  Charles  Vignolcs, 
Esq.,  C.  E..  is  just  published,  price  6d.  Also,  the 
volume  complete,  in  boards,  price  9s.  od. 
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MA.  ELIJAH    GALLOWAY'S  NEW  PATENT 
PADDLE-WHEEL. 

Mr.  Elijah  Galloway,  the  inventor  of 
the  paddle- wheel  commonly  known  by 
the  name  of  Morgan's  Wheel,  has  taken 
out  a  patent  for  a  new  w  heel,  which,  in  a 
circular  to  the  proprietors  of  steam-ves- 
sels, he  says  is  free  from  the  "  intricate 
mechanism'1  of  his  former  wheel,  and 
44  for  simplicity,  durability,  and  power, 
must  be  regarded  as  the  most  impoitant 
improvement  upon  paddle-wheels  hither- 
to effected."  We  can  more  readily  give 
our  assent  to  the  first  of  these  propositions 
than  to  the  second.  The  "  intricate  me- 
chanism" of  Morgan's  wheel  is  certainly 
its  weak  point;  though  perhaps  the  ob- 
jection would  have  come  with  a  better 
grace  from  any  other  person  in  the  world 
than  from  him  who  invented  it,  and  who 
sold  it  for  a  valuable  consideration  to 
the  gentleman  whose  name  it  has  ac- 
quired, from  his  long,  persevering,  and, 
as  yet,  but  poorly-requited  exertions  to 
bring  it  into  general  use.  But  why  .  we 
"  must"  needs  regard  this  new  offspring 
of  Mr.  Galloway's  ingenuity  as  exceeding 
all  that  has  gone  before  it  for  "simplicity, 
durability,  and  power" — except  that  we 
have  his  own  modest  authority  for  the 
fact — we  cannot  see.  The  w)ieel  is,  in 
reality,  no  simpler  than  many  other 
wheels;  whether  it  is  more  durable  or  not, 
neither  Mr.  Galloway  nor  any  one  else 
can  yet  tell  (for- the  thing  is 'but  three 
months  old);  and  of  its  superior  power 
there  are  no  proofs.  We  are  told,  in- 
deed, that  wheels  on  this  plan  '*  have 
been  fitted  to  the  Rose  (Sheerness)  steam- 
pat  ket  and  the  Monarch  steam-vessel, 
and  that  in  each  case  the  improvement  of 
the  vessel  in  speed,  reductioiLofs  well  and 
vibration,  is  so  decisive  and  apparent,  as 
to  have  fully  established  tlte  great  su- 
periority of  the  invention."  But  by  whom 
is  all  this  certified  ?  The  captains  of  the 
vessels?  No.  The  engineers  ?  No.  The 
owners?  No.  Some  passengers,  then, 
who  have  witnessed  the  performances  of 
the  new  wheels?  No.  The  only  person 
who  vouches  for  the  vast  improvement 
effected  by  Mr.  E.Galloway's  new  wheel*, 
is  Mr.  E.  Galloway  himself!  We  do  not 
imagine  the  world  in  general  will  be  dis- 
posed to  pay  much  heed  to  such  testimony 
as  this  ;  bnt,  to  prevent  any  mistakes  as  to 
its  real  value,  we  must  take  leave  to  cross- 
examine  the  witness  a  little. 

«  You  say,  Mr.  Galloway,  that  your 


new  wheels  have  been  fitted  to  the 

Monarch  ? 

*  Yes. 

»  And  that  there  has  been  a  decided 
improvement  in  speed,  reduction  of  swell, 

and  so  forth  ? 
4  Yes. 

4  And  the  Monarch  you  speak  of  Is  the 
Monarch  steamer  ? 
:    *  Yes. 

(  The  noble  vessel  of  that  name  of  some 
1,000  tons  burthen,  which  plies  between 
London  and  Leith  ? 

4  I  mean  the  Monarch  to  which  my 
paddle-wheels  arc  applied. 

*  And  is  not  the  Monarch  to  which 
your  paddle-wheels  are  applied,  and  the 
vessel  which  is  known  to  all  the  world  as 
the  Monarch,  one  and  the  same  ? 

«  N— n— o. 

'  What !  Do  you  mean  to  say  that  you 
did  not  intend  the  public  should  con- 
clude that  they  were  one  and  the  same  ? 

*  I  am  not  answerable  for  what  the 
public  may  choose  to  conclude. 

4  But  you  will,  probably,  allow  your- 
self to  be  answerable  for  betraying  the 
public  intoful>e  conclusions  by  deceptive 
representations?  When  you  speak,  in 
your  circular,  of  your  paddle-wheels  be- 
ing fitted  to  **  the  Monarch  steam-ves- 
sel," did  you  not  expect  that  every  one 
would  conclude  that  the  Monarch  referred 
to,  was  the  well-known  vessel  of  that 
name?  Did  you  not  wish  such  to  be  the 
general  inference  ?  And  did  you  not  cal- 
culate on  its  making  a  strong  impression 
on  the  minds  of  steam-vessel  proprietors 
in  favour  of  your  wheel,  that  no  sooner 
w  as  it  published  to  the  world,  than  it  was 
adopted  in  a  vessel  of  such  magnitude  as 
the  Monarch,  and  by  a  Company  of  such 
standing  and  experience  as  that  to  which 
it  belongs  ? 

No  answer. 

1  What,  pray,  may  bo  the  tonnage  of 
your  sham  Monarch  ?  Is  it  a  tenth,  or 
even  a  twentieth,  of  the  size  of  the  real 
Monarch  ?  Is  it  any  thing  better,  in 
short,  than  an  old  tow-boat  of  the  hum- 
blest class,  which  you  have  fitted  with 
your  new  wheels  for  the  purpose  of  ex- 
periment? 

*  All  that  has  nothing  to  do  with  the 
merits  of  the  wheels  themselves.  ;* 

*  Only  this,  Mr.  Galloway,  that  it 
shows,  that  the  increase  of  41  speed'' 
which  you  claim  credit  for,  is  not  an  in- 
crease in  the  rate  of  speed  of  the  vessel 
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Inown  to  all  the  world  as  the  Monarch, 
and  other  vessels  of  that  first-rate  class 
—but  an  increase  in  the  speed  of  a 
vessel  of  which  we  know  nothing,  and 
most  of  us  never  heard  before.  It  may, 
for  attght  that  appears,  he  an  increase  in 
a  snail's  pace. 

'  Bat  the  Hose  is  a  well-known  vessel. 

'*  Yes,  well  known  for  being  one  of  the 
slowest  steamers  on  the  River;  to  im- 
prove the  speed  of  such  a  vessel  as  that  is 
ho  great  boast  P 

'  It  matters  nothing  what  the  former 
speed  may  have  been.  If  a  very  slow 
vessel  has  had  her  speed  increased  by  sub- 
stituting my  new  wheels  for  the  common 
wheel,  so  must  also  a  very  fast  one— that 
is,  proportionally. 

*  There  you  are  right;  hat  before  we 
can  allow  your  new  wheels  the  credit  of 
increasing  the  speed  of  the  Rose,  we  must 
be  certain  that  all  other  circumstances  re- 
main the  same  with  respect  to  the  vessel  ; 
w,  for  example,  that  the  new  wheels  oc- 
cupy precisely  the  same  situation  as  the 
old,  neither  farther  forwards  nor  farther 
aft — that  no  alteration  whatever  has  taken 
place  in  the  weight  or  position  of  the  en- 
gines—that lite  vessel's  bottom  remains 
*s  before,  &c.  ? 

'  i  can  remove  all  doubts  on  these 
points.    The  wheels— 

'  Perhaps  you  can,  Mr.  Galloway,  and 
qtrite  as  satisfactory  as  you  have  removed 
Other  doubts  belonging  to  the  ca*e  ;  hut 
as  we  cannot  consider  you  a  competent 
witness  in  your  own  cause — standing 
alone,  especially,  as  yor.  do — we  shall 
jot  trouble  you  further  for  the  present. 
When  you  can  bring  forward  the  Captain 
of  the  Rose,  or  any  of  his  people,  to  speak 
in  your  behalf,  we  shall  be  glad  to  hear 
them.'  b 

Now,  then,  that  we  have  done  with  our 
cross-examination  of  Mr.  Galloway  as  to 
the  performances  of  his  wheel,  we  shall 
leave  him  to  describe  in  his  own  way  the 
mode  of  its  construction  and  operation. 
The  prefixed  figures  represent  a  side  and 
end  view  of  the  wheel ;  and  the  follow* 
»«X  is  the  description  of  it  given  in  Mr. 
Galloway's  circular : — 

"  Tltt framework  of  the  wheel  resembles 
the  common  paddle-wheel;  the  improvement 
consisting  in  the  form  and  arrangement  of 
the  floats.  Each  of  these  consists  of  a  num. 
Wr  of  parallel  flat  bars  (resembling  a  Ve- 
netian blind),  firmly  secured  to  the  arms  of 
tlie  wheel,  which  are  constructed  with  steps  to 
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receive  them.  Their  respective  positions  will 
be  seen  by  reference  to  the  annexed  en  grav- 
ing, where  ah  represent  a  paddle  entering  the 
water.  It  will  be  there  seen  that  the  dotted 
line  cd  (which  is  the  cycloidal  curve  gene* 
rated  by  the  point  a  of  the  paddle,  whilst  the 
vessel  is  in  motion)  passes  through  the  centre 
of  each  of  the*c  bars,  and  that  the  lowest  bur 
only  encounters  a  resistance  at  entering,  the 
other  bars  following  in  its  wake  or  path.  The 
series  of  bars,  therefore,  enter  the  water  with 
as  little  loss  from  oblique  action  (to  which 
the  common  paddle  is  liable  to  a  considerable 
extent),  as  if  it  were  a  solid  float  entering 
edgewise.  All  concussion  or  vibration  is 
got  rid  of,  and  the  paddle  only  commences  to 
act  on  the  water  when  it  is  completely  im- 
mersed ;  it  then  gradually  reaches  the  point 
of  deepest  immersion,  where  the  bars  present 
their  flat  surfaces  at  right  angtes  to  the  line 
of  the  vessel's  motion ;  and  their  propelling 
resistance,  therefore,  corresponds  with  that  of 
one  uniform  surface  equal  to  the  sum  of  their 
-areas.  The  paddles  then  gradually  rise  out 
of  the  water,  and  quit  it  in  the  position  shown 
at  ef.  Here  the  cycloidal  curve  would  not 
be  the  direction  in  which  a  point  would  pass 
through  the  water;  for  by  the  retrogression 
of  the  paddle  the  fluid  acquires  a  backward 
motion,  whereas  the  paddle  enters  it  whilst  in 
a  siate  of  rest.  The  curve,  therefore,  which 
wonld  be  described  through  the  moving  fluid-, 
approximates  very  nearly  to  the  curves 
gggg.  Hence  the  bars  of  the  paddles  tra* 
verse  this  curve,  and  leave  the  water  edge* 
wise,  without  lifting  more  than  a  slight 
adhering  spray. " 

THE  BRITISH  IRON  MARKET. 

We  extract  the  following  valuable  and 
interesting  information  on  this  bend  from 
a  letter  dated  "London,  0:1.  9,  1835," 
addressed  to  the  American  Railroad  Jour- 
nal hv  Mr.  Grtiaid  Ralston,  of  the  liou?e 
of  Messrs.  A.  and  G.  Ralston,  of  Phila- 
delphia, who  has  been  for  some  time  in 
this  country  engaged  in  making  pur* 
chases  for  the  American  market.  Mr* 
G.  Ralston,  at  tiie  close  of  the  same  letter, 
requests  the  attention  of  the  American 
scientific  public  to  the  doubts  thrown  by 
some  correspondents  of  the  London  Me- 
chanics' Magazine  (Fanqui  and  Mr.  Tho- 
rotd),  on  the  repotted  performances  of 
the  Lexington  steam-bout,  in  order  that 
the  same  may  be  forthwith  removed  and 
tbc  "  character  of  his  countrymen  vin- 
dicated." "  People,"  he  says,  »*  in  this 
country  (Enelunti)  think  we  are  rather 
disposed  to  *  fclioot  with  the  long  bow,' 
and  it  is  desirable  to  correct  this  opinion 
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w>  injurious  to  our  national  character." 
We  sincerely  wish  we  could  plead  "  not 
guilty"  to  this  national  impeachment; 
and  bejr  to  assure  Mr.  Ralston,  that  few 
things  could  give  us  more  pleasure  than 
to  be  aiding  in  the  smallest  degree  in 
setting  the  archery  of  his  countrymen  in 
a  fairer  light  before  the  world.  Should 
we  meet  in  the  American  journals  with 
any  reply  on  the  subject  of  the  Lexing- 
ton, it  shall  be  immediately  transferred 
to  our  columns. — Ed.  M.  M. 

"  As  your  readers  are  much  interested  in 
railway  iron,  I  will  communicate  the  most 
recent  information  on  the  subject  of  common 
iron,  the  demand  for  which,  of  course,  regu- 
lates the  price  of  the  other.  On  the  25th  of 
August  last,  the  iron-masters  of  Wales  had  a 
meeting  at  Cardiff,  and  ascertained,  from 
mutual  inquiries,  that  there  had  been  a  dimi- 
nution of  the  stock  of  iron  (Welch  only), 
since  the  commencement  of  this  year  up  to 
that  time,  of  the  large  quantity  of  45,000 
tons,  notwithstanding  the  manufacture  was 
going  on  more  extensively  than  usual.  •  This 
fact  induced  them  to  advance  the  price  of 
No.  2  bars,  from  51.  10«.  per  ton  to  61.  per 
ton.  Since  then  orders  have  come  in  on  the 
most  extensive  scale,  and,  on  the  9th  of  Sep- 
tember, ult.,  they  were  induced  t&  advance 
the  price  to  6/.  10j.  per  ton ;  and  again,  on 
the  30th  of  September,  ulU,  they  announced 
a  further  rise  of  10*.  per  ton,  making  11.  per 
ton  free  on  board  at  Cardiff  and  Newport 
The  Staffordshire,  Shropshire,  and  other 
midland  county  iron-masters,  have  advanced 
in  an  equal  proportion.  Some  of  the  largest 
iron-masters  have  recently  informed  me,  that 
to  great  is  the  demand,  that  all  the  establish- 
ments in  Wales  have  already  orders  for  exe- 
cution to  keep  them  busy  during  the  re- 
mainder of  this  year;  and  as  orders  continue 
to  come  in  from  all  quarters',  principally  from 
the  Mediterranean,  Holland,  Germany,  the 
United  States,  and  also  for  exportation  to  tbe 
East  Indies  and  China,  whilst  the  home  de- 
mand, for  railway  and  other  purposes,  is  for 
an  extraordinary  amount,  there  is  every 
prospect  of  another  advance  of  10*.  per  ton, 
before  the  expiration  of  many  weeks.  1  am 
told  by  experienced  persons,  that  the  demand 
now  is  greater  for  iron  than  was  ever  before 
known,  excepting  during  the  bubble  year, 
1825,  when  the  demand  was  altogether  of  a 
speculative  character;  now  the  demand  ap 
pears  to  be,  exclusively  and  bond  fide,  for 
immediate  consumption. 

"  To  show  you  how  this  affects  railway  iron, 
i  will  communicate  a  few  particulars  of  my 
own  transactions,  within  a  few  months.  I 
contracted,  »n  the  last  of  March  last,  on  be- 
half of  a  Railway  Company,  in  the  State  of 
New  York,  for  about  1,000  tons  of  Iron, 


and  paid  7/  4s.  per  ton  for  edge- rail  (beta*? 
No  3  iron,  and  when  manufactured  into  rails 
ought  to  be  40*.  per  ton  higher  than  common 
No.  2  bars).  Early  in  May  I  contracted,  in 
behalf  of  a  New  Jersey  Company,  for  about 
1,600  tons  of  edge- rails,  at  71.  6s.  per  ton. 
Last  month,  September,  after  iron  had  ad- 
vanced 1 1,  per  ton.  I  made  a  contract  for  2,000 
tons  of  edge-rails,  for  a  Delaware  Company, 
at  SI.  5s.  per  ton ;  and  a  few  days  after,  for 
1,300  tons  of  edge- rails,  for  a  Pennsylvania 
Company,  at  St.  per  ton,  but  the  pattern  is 
less  difficult  to  roll  than  that  for  the  Dela- 
ware Company.  I  have  also  contracted  for 
several  thousand  tons  of  chairs,  pins,  wedges, 
flat  bars,  ice.,  but  it  is  unnecessary  to  give 
their  prices,  because  they  are  regulated  also 
by  the  price  of  No.  2  common  bars. 

*  To  enable  your  readers  to  judge  what 
would  be  the  price  of  to-day,  if  I  were  now 
in  the  market,  I  should  think  the  March, 
May,  and  September  contracts  could  not  be 
done  under  8/.  15*.  per  ton ;  and  that  for  the 
Delaware  Company  (being  difficult  to  manu- 
facture) not  under  9/.  per  ton.  From  this 
you  will  see,  that  those  Companies  who  sent 
their  orders  early  have  reason  to  congratu- 
late themselves,  that  they  have  been  exe- 
cuted before  the  great  advance  in  iron  was 
effected.  As  the  great  railway  from  London 
to  Liverpool  (220  miles)  may  want  some 
20,000  or  25.000  tons  of  very  heavy  rails 
(601bs.  per  yard)  in  the  spring,  and  as  the 
Southampton  (75  miles),  Western  (120  miles), 
and  many  other  minor  railways,  will  want 
large  quantities  during  the  summer  of  next 
year,  I  should  not  be  surprised  if  edge- rails 
should  be  advanced  to  1R  per  ton  by  the 
1st  of  May  next,  and  iron  will  continue  high 
during  the  whole  of  next  year.  1  may  be 
mistaken,  but  having  had  some  experience  in 
this  trade,  from  having  bought  and  exported 
to  the  United  states  (my  brother  and  myself) 
upwards  of  40,000  tons  of  railway  iron,  with- 
in a  few  years,  I  think  I  have  some  acquaint- 
ance with  the  iron-market  of  this  country. 
If  the  French  Government  should  imitate  the 
wise  example  of  our  American  Government, 
and  allow  railway  iron  to  be  imported  free  of 
duty,  as  it  is  now  reported  to  be  their  inten- 
tion, I  have  no  doubt  this  will  give  an  impe- 
tus to  the  construction  of  railroads  in  that 
country,  which  will  still  further  advance  the 
price  of  iron.  All  countries  throughout  the 
world  must  get  their  railway  iron  in  Eng- 
land, where  it  is  manufactured  with  such 
economy,  such  rabidity,*  and  so  perfectly, 

•  I  once  i  a  I  1.800  tons  of  edge-rails,  of  40lbs. 
per  yard,  manufactured  and  shipped  within  four 
month*  from  the  Mine  the  order  left  America.  It 
was  for  the  State  ol  Pennsylvania  ;  the  orier  left 
Philadelphia  on  the  0  h  of  May,  and  all  the  iron 
was  on  ship-board,  on  its  way  to  Phila  lelphia,  be- 
fore i  he  l«t  of  September  following.  This  extra- 
ordinary dispatch  was  accomplished  by  one  house 
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that  it  is  useless  to  pretend  to  compete  with 
this  branch  of  industry." 

REPORT  OP  THE  SELECT  COMMITTEE  OP 
THE  HOUSE  OP  COMMONS  ON  ACCI- 
DENTS IN  MINES. 

Your  Committee  have  called  before  them 
witnesses  connected  with  all  the  great  mining 
districts  of  the  kingdom.    They  have  also 
examined  plans,  diagrams,  and  a  great  va- 
riety of  lamps.    To  the  evidence  which  ac- 
companies this    Report,  jour  Committee 
solicit  the  attention  of  the  House.  Your 
Committee  have  had  ample  opportunity  of 
multiplying  proofs  of  the  calamities  which 
have  occurred  in  the  mines  of  this  kingdom 
by  sudden  explosions  of  fire-damp,  foul  air, 
or  sulphur,  all  which  terms  are  locally  ap- 
plied to  carburetted  hydrogen  gas,  so  copi- 
ously evolved  in  many  of  those  mines.  Few 
collieries  are  entirely  free  from  fire-damp,  but 
in  many  the  quantity  emitted  is  so  large, 
that  in  spite  of  skill  and  unremitting  atten- 
tion, the  risk  is  constant  and  imminent. 
Having  alluded  to  the  nature  and  arose  of 
the  accidents  which  have  taken  place,  your 
Committee  proceed  to  report  upon  the  extent 


of  the  mischief  which  has  resulted  to 
perty  and  human  life.  The  amount  of  damage 
sustained  by  these  explosions  is  described  by 
several  witnesses  to  have  been  great,  and, 
when  estimated  in  connexion  with  losses 
arising  from  interrupted  trade,  enormous; 
it  is,  nevertheless,  rather  with  reference  to  the 
cause  and  interests  of  humanity  than  in  a 
pecuniary  point  of  view  that  this  injury  has 
assumed  its  just  importance.    Your  Com- 
mittee have  failed  in  obtaining  accurate  in- 
formation as  to  the  number  of  lives  lost 
within  a  limited  period.    Many  documents, 
however,  have  been  produced,  from  which 
much  correct  information  on  this  portion  of 
their  inquiry  has  been  derived.  In  the  course 
of  the  last  session,  certain  returns  were  made 
by  the  clerks  of  the  peace  of  inquests  held 
by  the  coroners  on  parties  who  had  met  with 
untimely  deaths  in  the  mines  of  England  and 
Wales.   These  returns  were  very  defective : 
from  some  counties  the  required  information 
could  not  be  obtained ;  in  others,  the  nature 
of  the  accidents  reported  was  not  mentioned. 
They  gave  a  total  of  954  persons  who  had 
perished  during  the  last  twenty-five  years. 
The  following  is  a  summary:— 


Chester  H*es  lo»t 

Cumberland  ditto 

Derby  ditto 

Gloucester  ditto 

Monmouth  ditto 

Nottingham  * -ditto 

Salop  ditto 

Somerset  ••••••••••••••••••••••••• di  tto 

Stafford,  one  district  • .  .ditto 

Warwick  ditto 

York,  North  Riding  ditto 

York,  West  Riding  ditto 

Ditto  ditto 

Ditto.....  ditto 

Brecon   ditto 

Ditto  ••«..   ditto 

Flint  ditto 

Lancashire  (no  returns  for  several 
districts)   


7 
140 
19 

3 

3 
18 
89 

1 

104 

3 
29 
23 


|  ditto 


230 
15 
3 
39 

135 


fire-damp  and  choke-damp. 

ditto  ditto. 

ditto   ditto. 

ditto  ........  ditto* 

ditto  ........  ditto. 

ditto  ditto. 

ditto   ditto. 

ditto  ditto. 

ditto  ditto. 

ditto  ditto. 

ditto   •  ditto. 

choke-damp, 
fire-damp. 
*  other  accidents  not  specified, 
ditto, 
explosions. 

choke-damp  and  fire-damp. 

4  ditto  ditto. 


Many  of  the  counties  and  divisions  of 
counties,  from  which  no  returns  have  been 
received,  are  those  wherein^your  Committee 
have  reason  to  belive  catastrophes  have  oc- 
curred, which  would  have  materially  swelled 
the  catalogue.   The  counties  of  Durham  and 

in  Wain,  who  bad  their  rexnlar  business  orders  to 
attend  t»,  besides  the  exewtion  of  this  contract. 
The  wkolt  qf  France  couli  not  ex  -cute  this  order 
in  four  mouths  !  But  I  would  not  promise  equal 
di»i*a(ch  now,  for  all  the  iron-roaster*  are  •«»  busy, 
and  have  such  an  abundance  of  order*,  that  much 
more  time  than  usual  must  now  be  allowed  to 
thrm." 


Northumberiand,  it  will  be  observed,  are 
omitted.  As  respects  these,  the  most  im- 
portant of  all,  the  exertions  of  an  able  and 
indefatigable  collector  have  supplied  the  de- 
ficiency. Mr.  John  Sykes,  of  Newcastle,  in 
his  published  "  Local  Records "  of  those 
•:.  counties,  presented  the  public  with  a  list  of 
accidents  from  an  early  period.  The  general 
correctness  of  that  list  has  been  proved ;  it 
was  revised  and  amended  by  Mr.  Buddie,  who 
affixed  an  asterisk  opposite  tbe  names  of  the 
colleries  which  came  under  bis  personal  notice 
at  the  times  aamed.   Those  melancholy  de- 
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tails  are  confined  to  what 
the  banks  of  the  rivers 


hat  has  happened  on     the  year  1710.    It  appears  that  in 

Tyne  and  Wear  since     triois  alone, 


There  perished  1,479  by  explosions  of  fire-damp. 
■  81  by  inundations. 

—  37  by  other  casualties. 

1,600   —   Total  since  1710. 


The  list  as  drawn  out  furnishes  an  account 
from  1810  of  1,125  lives  lo-t ;  this,  added  to 
the  general  returns  already  alluded  to  (defec- 
tive and  vastly  short  of  the  total  as  yonr 
Committee  believe  them  to  be),  gives  the 
number  of  fatal  accidents  for  the  last  25 
years,  2,070.  One  striking  fact  requires  to 
be  particulaily  pointed  out.  If  the  year 
1816  is  assumed  as  the  period  when  Sir  Hum- 
phrey Davy's  lamp  came  into  use,  a  term  of 
18  years  since  1816,  and  a  similar  term  prior 
to  1816  being  taken,  it  will  be  scon,  that  in 
the  18  years  previous  to  the  introduction  of 
the  lamp,  447  persons  lost  their  lives  in  the 
Counties  of  Durham  and  Northumberland, 
whilst  in  the  latter  term  of  18  years  the  fatal 
accidents  amounted  to  5  8.  To  account  for 
this  increase,  It  may  be  sufficient  to  observe, 
that  the  quantity  of  eoal  raised  in  the  said 
counties  has  greatly  increased;  seams  of  coal/ 
so  fiery  as  to  have  Liin  un wrought,  have 
been  approached  and  worked  by  the  aid  of 
the  safety- lamp.  Many  dangerous  mines 
were  successfully  carried  on,  though  in  a 
most  inflammable  state,  and  without  injury 
to  the  general  health  of  the  people  employed 
in  them.  Add  to  this  the  idea  entertained, 
that  on  the  introduction  of  that  lamp  the 
necessity  for  former  precautions  and  vigilance 
in  great  measure  ceased. 

These  facts  led  your  Committee  to  a  serious 
part  of  their  inquiry.  How  are  these  cala- 
mities to  be  prevented  for  the  future  ?  They 
desire  fully  to  recognise  the  undoubted  rights 
of  property,  enterprise,  and  labour.  They 
acknowledge  their  conviction,  Oiat  the  public  - 
interest  has  been  served  by  the  opening  of 
the  more  dange'rour  mines,  and  the  competi- 
tion their  working  has  created  ;  they  do  not 
overlook  the  anxious  care  alleged  to. have 
b?cn  maintained  to  diminish  the  attendant, 
tisk  ;  but  they  deem  it  their  duty,  to  state 
their  decided  opinion,  that  the  interests  of 
humanity  demand  consideration,  and  thev 
would  gladly  put  it  to  th«  owners  of  these 
mines  how  far  any  object  of  pecuniary  in- 
terest  or  personal  gain,  or  even  the  asspmed 
advantage  of  public  competition,  can  justify 
the  continued  exposure  of  men  and  boys  in' 
situations  where  science  and  mechanical  skill 
*ave  failed  in  providing  any  thing  like 
adequate  protection .  1  m med i ately  after  thei r 
appointment,  your  t/ommittce  received  in- 


telligence  that  a  most  awful  and  melaneholy 
catastrophe  had  taken  place  at  VVallsend 
Colliery,  between  Newcastle-on-Tyne  and 
Shields.  Having  called  for  a  copy  of  the 
evidence  taken  by  the  coroner,  it  has  been 
produced,  and  accompanies  this  Report.  The 
particulars  it  contains,  extracted  in  the  course 
of  an  able  and  patient  investigation,  and 
the  further  elucidation  of  the  case,  as  con- 
tained in  the  evidence  of  Mr.  Buddie  before 
your  Committee,  are  of  a  deeply  interesting 
character,  the  whole  furnishing  an  example 
of  a  most  dangerous  mine,  which,  though 
Conducted  on  principles  sanctioned  by  some 
of  the  most  eminent  colliery  viewers  and  best 
pitmen,  cannot  be  considered  secure  from  the 
recurrence  of  similar  calamities.  Your  Com* 
mittee  refer  to  the  verdict  of  the  jury,  and 
to  a  document  containing  the  opinions  of  a 
highly  respectable  meeting  held  in  Newcastle, 
as  proofs,  that  in  the  judgment  of  well-in- 
formed individuals,  no  reasonable  precaution 
had  been  omitted.  The  melancholy  result 
was,  that  in  an  instant  101  men  and  boys 
were  killed. 

Here  your  Committee  would  observe,  that 
without  any  disposition  to  question  the  zeal- 
ous and  faithful  discharge  of  their  important 
duties  by  local  coroners  and  juries,  it  may 
be  expedient  to  consider  bow  far  it  is  neces- 
sary to  provide  that  at  the  earliest  possible 
opportunity  information  of  every  accident 
attended  with  death  to  a  large  number  of 
his  Majesty's  subjects,  should  be  transmitted 
to  the  Secretary  of  State  for  the  Home  De- 
partment, and  that  be,  or  the  Chief  Justice 
of  England,  his  Majesty's  Coroner,  should, 
at.  his  or  their  discretion,  direct  the  attendance 
of  some  fit  and  proper  person  or  pcrsous,  by 
them  to  be  appointed,  to  be  present  at  and 
assist  the  said  coroner  and  the  jury  in  their 
investigations.  From  such  a  proceeding,  re- 
sults the  most  valuable  to  humanity  and 
science  might  be  obtained  ;  the  aim  of  jus. 
tice  would  be  still  better  secured,  and  to  the 
public  (particularly  the  relations  of  the  de- 
ceased) the  verdict  would  be  delivered  under 
the  best  possible  recommendation,  and  with 
the  highest  sanction.  The  presence  of  car- 
bonic acid  gas,  or  choke-damp,  though  less 
sudden  and  violent  in  its  consequences,  has 
proved  a  fatal  attendant  of  the  miner  in  in- 
numerable instances,  and  this  in  district* 
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whrre  explosions  are  rare  and  insignificant. 
Other  noxious  gases,  varying  in  kind  and 
combination,  are  also  stated  to  exist  in  cer- 
tain  mines,  and  furnish  additional  subjects 
for  chemical  investigation.  Inundations  of 
water  have  occasionally  been  very  destructive. 
There  still  remains  a  long  list  of  casualties, 
some  of  which  are  wholly  beyond  human 
control,  inseparably  from  mining  pursuits, 
and  their  fatal  results  are  often  justly  at- 
tributed to  ignorance,  or  a  wanton  neglect  of 
ordinary  caution,  and  a  recklessness  of  danger 
in  defiance  of  common  discretion.  Your 
Committee,  strongly  impressed  with  the  para- 
mount importance  of  that  part  of  the  ques- 
tion referred  to  them,  which  calls  upon  them 
to  investigate  the  best  method  of  preventing 
the  recurrence  of  these  calamities,  have  as- 
siduously and  anxiously  inquired  into  the 
nature  and  success  of  the  means  already 
adopted.  In  this  part  of  the  inquiry  your 
Committee  have  had  the  voluntary  and  valu- 
able aid  of  philanthropic  and  scientific  in- 
dividuals, to  whom  the  community  is  greatly, 
indebted.  The  means  of  prevention  may  be 
divided  under  three  heads:  1.  Ventilation ; 
i.  Safety-lamps ;  3.  Maps  or  plans. 

1.  Ventilation,  by  which  is  meant  an 
adequate  supply  of  atmospherical  air,  suffi- 
cient as  an  active  agent  to  displace  deleterious 
gases,  or  so  to  adulterate  those  gases,  so  as 
to  leave  them  no  longer  explosive,  or,  as  ia 
the  case  of  carbonic  acid  gas,  no  longer  fatal 
to  vitality.  On  ventilation,  and  the  daily 
unceasing,  strict  discbarge  of  duty  by  every 
person  engaged  about  the  mines,  from  the 
scientific  professional  viewer,  through  all 
grades,  the  under-viewer,  the  wasteman,  the 
overman,  the  deputy,  the  lamp- keeper,  the 
pitman,  down  to  the  trapper  (often  a  boy  too 
young  and  thoughtless  who  manages  the  air- 
doors),  depends  the  safety  of  hundreds  of 
men  and  boys,  from  minute  to  minute  ;  one 
act  of  omission  of  assigned  duty,  one  solitary, 
momentary  neglect  may  cause  the  instant 
destruction  of  lite  and  property  to  on  indefi- 
nite extent. 

2.  Safety-lamps  j  by  the  aid  of  which  the 
miner  is  enabled  to  commence  and  continue 
his  operations  in  situations  where  no"  naked 
light  could  be  used,  and  at  other  times  as 
a  precaution  against  apprehended  sudden 
changes  in  the  atmosphere  which  surrounds 
him. 

3.  Maps  or  plans,  accurately  defining  not 
only  the  mode  of  conducting  the  air-courses, 
hut  the  entire  of  the  workings  pointing  but 
also  the  position  of  adjacent  abandoned  mines, 
which  may  have  become  reservoirs  of  gas  or 
of  water. 

The  various  modes  of  ventilating  mines 
already  Is  use,  as  well  as  those  systems  which) 

'«....        . .    .    •  .  «    t ,  , 


have  given  place  to  improved  methods,  will 
be  found  detailed  by  various  witnesses,  and 
their  merits  so  fully  canvassed,  as  to  require 
no  comment  from  your  Committee.  To  enter 
upon  a  review  of  every  plan  and  suggestion 
would  compel  your  Committee  to  exceed  the 
reasonable  limits  of  a  report.  They  do  not 
hesitate  to  express  a  conviction,  that  whilst 
some  mines  equally  foul  are  naturally  freed 
from  larg*  accumulations  of  gas,  by  the  ap- 
proximation of  the  seams  of  coal  to  the 
surface  of  the  earth ;  others,  where  the  seams 
lie  horizontally,  or  nearly  so,  require  more 
shafts,  additional  opportunities  for  the  injec- 
tion of  pure  air  and  the  rejection  of  foul  than 
are  ordinarily  afforded.  A  less  parsimonious 
system  in  this  respect,  in  the  original  design 
of  those  mines,  and  in  their  subsequent  work- 
ing, would  have  rendered  easy  otherwise  dtfli- 
«ult  ventilation,  and  saved  many  valuable 
lives.  The  absolute  necessity  of  greater  at- 
tention to  this  point  has  been  fully  esta- 
blished. 

The  practice  of  placing  wooden  partitions 
or  brattices  in  the  ventilating  shafts  is  de- 
servedly reprobated  ;  the  slightest  explosion 
may  remove  them :  thus  the  whole  system  of 
ventilation  is  destroyed,  and  no  timely  aid 
can  be  rendered  to  the  temporarily  surviving 
sufferers.  Your  Committee  have  reason  to 
believe  that  this  opinion  is  generally  adopted 
in  the  coal-mining  districts.  To  this  point 
they  attach  an  importance,  inferior  only  to 
the  provision  of  a  sufficient  number  of  up- 
cast and  down-cast  shafts.  They  consider 
that  the  evidence  justifies  the  suspicion,  that 
the  foul  and  free  air-courses  are  frequently 
too  ne'ar  fo  each  other,  the  communications 
not  adequately  protected,  and  that  the  lengths 
of  air -coursing  are  excessive,  giving  oppor- 
tunities for  leakage,  interruption,  and  conta- 
mination. .  The  temporary  nature  of  the 
stoppings,  often  boards  imperfectly  united, 
sometimes  mere  heaps  of  small  coal,  and  their 
frequent  derangement,  inevitably  produce 
dangerous  consequences.  . 

Your  Committee  have  endeavoured  to  in- 
vestigate with  strict  impartiality  the  merits 
of  the  different  lamps  which  have  been 
brought  under  their  notice.  In  the  course  of 
tfoe  evidence  many  varieties  will  be-  found  de- 
scribed. The  invention  claimed  by  the  late 
Sir  Humphrey  Davy,  on  principles  demon- 
strated by  that  able  philosopher,  may  be 
considered  as  having  essentially  served  the 
mining  interests  of  this  kingdom,  and  through 
them  contributed  largely  to  the  sources  of 
national  as  well  as  individual  wealth.  Many 
invaluable  seams  of  coal  never  could  have 
been,  worked  without  the  aid  of  such  an  in* 
strument;  and  its  long  use  throughout  an 
extensive  district,  with  the  comparatively 
limited  number  of  accidents,  proves  its  claim 
to  be  considered,  under  ordinary  circum- 
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stances,  a  safety-lamp.  The  principles  of  its 
construction  appear  to  have  been  practically 
known  to  the  witnesses,  Clanny  and  Steven* 
son,  previously  to  the  period  when  Davy 
brought  his  powerful  mind  to  bear  upon  the 
subject,  and  produced  an  instrument  which 
will  hand  down  bis  name  to  the  latest  ages. 
The  attention  of  your  Committee  has  been 
drawn  by  different  witnesses  to  contingencies 
in  mining,  under  which  the  lamp  of  Sir  H. 
Davy  ceases  to  aflbrd  adequate  protection. 
Of  the  possible  existence  and  nature  of  those 
contingencies,  your  Committee  have  ascer- 
tained that  the  inventor  was  well  aware,  and 
they  regret  that  the  cautions  he  gave  to  some 
of  his  immediate  friends  were  not  made  more 
public.  Accidents  have  occurred  where  his 
lamp  was  in  general  and  careful  use;  no  one 
survived  to  tell  the  tale  how  these  occurrences 
took  place;  conjecture  supplied  the  want  of 
positive  knowledge  most  unsatisfactorily; 
but  incidents  are  recorded  which  prove  what 
must  follow  unreasonable  testing  of  the  secu- 
rity of  that  lamp ;  and  your  Committee  are 
constrained  to  believe,  that  ignorance  and  a 
false  reliance  upon  its  merits,  in  cases  at- 
tended with  unwarrantable  risk,  have  led  to 
disastrous  consequences.  The  proofs  collected 
in  support  of  this  opinion  may  be  considered 
so  many  warnings  to  the  miners  of  England. 
The  prejudices  which  exist  in  many  districts 
against  the  employment  of  the  Davy  lamp, 
are  not  occasioned  by  doubts  of  its  protective 
character:  the  complaints  made  are*  of  too 
little  light,  and  the  difficulty,  in  comparison 
with  the  use  of  the  common  candle,  in  bring- 
ing that  light  to  bear  with  precision  on  the 
work,  particularly  in  the  thicker  seams  which 
are  found  in  Warwickshire,  Staffordshire,  and 
other  counties.  Notwithstanding  these  pre- 
judices, your  Committee  conceive  that  no  em* 
ployer  of  miners  can  be  justified  in  allowing  : 
caprice,  or  inconvenience  to  certain  indi- 
viduals, to  interfere  with  a  due  protection  to 
the  lives  of  his  work-people.  In  some  mines, 
now  lighted  by  the  ordinary  means,  the  use  of 
the  lamp  ought,  in  the  judgment  of  your 
Committee,  to  be  compelled  by  the  owners. 
Many  improvements,  calculated  to  lessen  the 
number  of  dangerous  contingencies  already 
alluded  to,  have  been  suggested  ;  all  these 
may  be  considered  as  extensions  of  the  prin- 
ciple; such  are  the  lamps  produced  by 
Messrs.  Upton  and  Roberts,  Mr.  Newman, 
Mr.  Martin,  Mr.  Douglas,  Mr.  Wood,  and 
Mr.  Dillon.  The  lamps  of  Dr.  Clanny  and 
Mr.  Ayres  are  provided  with  additional  me- 
chanical contrivances  intended  to  exclude 
danger,  which  might  overcome  the  safety 
principle,  and  at  once  warn  the  miner  of  the 
insecurity  of  his  situation,  by  the  extinction 
of  his  light.  All  these  are  described  in  the 
evidence,  except  Mr.  W.  Martin's— a  draw- 
ing which  accompanies wiU  serve  that  object; 
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and  Mr.  Ayres's,  which  is  a  suspended  ex- 
tinguisher, descending  on  the  flame  imme- 
diately the  gas  inside  the  gauze  is  ignited  : 
this  lamp  cannot  be  opened  or  interfered  with 
without  producing  such  extinction.  Your 
Committee  have  not  ascertained  hew  far  the 
extinction  of  the  lighted  wick  would  also  be 
accompanied  by  the  extinction  of  the  burning 
gas  surrounding  it. 

In  the  experiments  made  before  your  Com* 
mittee  at  the  London  University,  it  may  pos- 
sibly be  remarked,  that  the  tests  applied  were 
not  such,  in  nature  or  mode  of  application,  as 
the  known  actual  condition  of  the  mines 
would  point  out  as  satisfactory.    It  must  not 
be  forgotten,  that  the  object  of  those  experi- 
ments was  to  ascertain  which,  of  all  the  lamps 
produced,  was,  when  exposed  to  the  severest 
trial,  best  entitled  to  the  name  of  "  a  safety- 
lamp."   In  these  experiments,  the  explosion 
of  the  gases  within  the  lamp  was  effected  in 
every  one,  and  similar  explosions  produced 
externally,  save  Messrs.  Upton  and  Roberts's. 
Your  Committee  are  therefore  decidedly  con- 
vinced, that  its  construction  possesses  para* 
mount  merit.    Your  Committee  cannot  ad* 
mit  that  these  experiments  had  any  tendency 
to  detract  from  the  character  of  Sir  H.  Davy, 
or  to  disparage  the  fair  value  placed  by  him- 
self upon  his  invention.   The  improvements 
are  probably  those  which  longer  life  and  ad- 
ditional facts  would  have  induced  him  to  con* 
template  as  desirable,  and  of  which,  had  be 
not  been  the  inventor,  he  might  have  be- 
come the  patron.    With  the  sole  exception  of 
unexpected  destruction  of  the  instrument, 
Messrs.  Upton  and  Roberts's  lamp  appears  to 
your  Committee  to  provide  against  alii  or 
nearly  all,  the  contingencies  attending  the 
Davy  lamp.   Mr.  Buddie  states,  that  tin 
shields,  and  a  partial  concealment  of  the  lamp 
under  their  dress,  constitute  the  prudential 
precautions  taken  by  the  miners  in  dangerous 
situations,  to  prevent  the  flame  passing  the 
gauze  when  the  lamp  is  agitated.   The  glass 
chamber  does  all  this  with  greater  certainty ; 
its  suddsn  fracture  leaves  the  instrument  a 
perfect  lamp  on  Sir  H.  Davy's  construction. 
The  introduction  of  the  glass  is  not  new  ;  the 
novel  tie*/ are,  the  shape  of  the  glass,  the  collar 
which  regulates  the  admission  of  air  or  gas  to 
the  cotton-wick,  and  the  double  tissue  of 
gauze  beneath  the  wick,  which  prevents  firing 
backward.    If  no  practical  objections  are 
discovered,  and  your  Committee  do  not  con* 
template  any  which  may  not  be  readily  over- 
come, Messrs.  Upton  and  Roberts's  lamp  will 
supply  a  grand  desideratum,  especially  if  ex* 
tensive  experience  should  prove  that  the  lamp  * 
and  area  of  the,  gauze  may  be  so  increased  as 
to  allow  of  more  light  with  safety. 

On  the  necessity  of  having  correct  maps 
and  plans,  your  Committee  have  already  re- 
ported.  The  long  catalogue  of  casualties  to 
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which  the  miner  is  subject  will  be  found  de- 
tailed in  the  evidence.  Mr.  Roberts,  one  of 
the  witnesses,  produced  to  your  Commit  tee 
bis  safety- hood,  to  enable  persons  to  enter 
drains,  wells,  and  mines,  charged  with  car- 
bonic acid  gas.  Your  Committee  report  with 
pleasure  their  opinion  of  its  great  value,  and 
of  the  merit  of  the  inventor.  The  advantages 
to  be  obtained  by  having  the  safety-hood 
always  ready  for  use  are  by  no  means  hypo- 
thetical ;  interesting  proofs  of  what  may  be 
effected  by  its  use  have  been  received,  and  the 
practicability  of  saving  life  after  explosions, 
when  no  hope  remained,  has  been  demon- 
strated. 

On  a  review  of  their  labours,  your  Com- 
mittee cannot  but  feel  apprehension  that  they 
have  in  great  measure  failed'jn  devising  ade- 
quate remedies  for  the  painful  calamities  they 
have  had  to  investigate;  they  entertain,  not- 
withstanding, a  sanguine  expectation  that  the 
attention  of  the  public  will  be  availingly 
turned  to  this  interesting  subject.  The  aid  . 
they  have  received  from  many  scientrfic  and 
philanthropic  characters  in  the  course  of  this 
inquiry,  and  the  disinterested  zeal  the  parties 
have  manifested,  warrant  these  hopes.  How 
far  legislative  enactments  might  come  fairly 
in  aid  of  the  miner  has  bod  the  serious  con- 
sideration of  your  Committee;  the  great  dis- 
similarity of  the  mineral  stratifications  of 
the  kingdom,  the  constantly  varying  circum-  t 
stances  of  particular  mines,  render  it,  in  their 
opinion,  impossible  at  present  to  lay  down  . 
any  precise  directions,  or  to  form  any  rules  of 
universal  application.  Your  Committee  agree 
with  many  intelligent  witnesses,  that  great 
benefit  might  be  fairly  and  sanguinely  anti- 
cipated from  men  of  known  ability  being  en- 
couraged to  visit  the  mines,  whether  in  the 
character  of  distinguished  chemists,  mecha-  , 
nists,  or  philanthropists.  Your  Committee 
are  assured  that  these  visits  would  be  received 
with  pleasure  by  the  mine-owners,  and  that . 
every  assistance  in  the  way  of  experimenting 
would  be  promptly  afforded.  They  retain  a 
grateful  recollection  of  the  results  which 
followed  the  visits  of  Sir  H.  Davy. 

On  considering  what  may  be  due  to  the 
comfort  and  welfare  of  a  class  of  men  who,  at 
great  personal  risk,  contribute  largely^  to  the 
necessities,  luxuries,  and  wealth,  of  this  great 
empire;  the  immense  value  of  these  mines  to 
the  community  ;  the  loss  of  life  which  has 
occurred,  and  the  benefits  which  have  already 
accrued  from  the  labours  and  investigations, 
of  scientific  characters;  your  Committee 
have  been  disposed  maturely  to  weigh  the 
suggestions  which  have  been  made  to  them 
upon  the  necessity  of  having  this  inquiry  con- 
tinued in  the  mining  districts  by  competent 
individuals,  acting  under  authority.  They 
ar^  not  insensible  to  the  advantages  which 
might  result  from  such  a  proceeding;  but 


many  serious  objections  having  been  stated 
to  the  proposition,  your  Committee  conclude, 
under  present  circumstances,  to  abstain  from 
giving  an  opinion  upon  the  necessity  cr  ex- 
pediency of  such  a  course.  Your  Committee 
are  glad  to  find  that  increasing  attention  is 
paid  to  the  moral  culture  and  education  of 
the  mining  population.  From  the  establish- 
ment of  associations  similar  to  the  Polytech- 
nic  School  recently  formed  in  Cornwall,  as 
named  by  one  or  more  witnesses,  and  the  op- 
portunity  thus  afforded  of  cultivating  native 
talents,  great  advantages  may  be  anticipated. 
Whilst  your  Committee  have,  in  the  case 
just  alluded  to,  had  pleasing  proof  of  the 
solicitude  with  which  the  welfare  and  safety 
of  the  miners  arc  consulted  in  many  places, 
they  cannot  express  the  sense  they  entertain 
of  the  responsibility  incurred  by  the  owners 
of  mines  generally;  in  tbeir  hands  are  the 
lives  of  a  vast  number  of  their  fellow* 
creatures,  industriously  contributing  to  their 
personal  and  our  national  aggrandisement. 
The  dependence  placed  upon  agents  and 
managers  is  necessarily  great,  and  doubtless, 
in  many  instances,  from  the  characters  of 
the  individuals,  justifiable.  The  number  of 
subordinate  overseers,  under  whatever  name, 
ought  never  to  be  reduced  on  any  pretence  of 
economy ;  a  vigilant  oversight  of  these  on  the 
part  of  the  owners,  viewers,  or  managers,  as 
well  as  a  determination  to  employ  none  in 
responsible  stations  who  have  not  recom- 
mended themselves  by  long  experience,  skill, 
sobriety,  and  habits  of  strict  attention,  may 
prevent  many  accidents.  It  is  the  bounden 
duty  of  these  owners  carefully  and  constantly 
to  examine  into  the  state  of  their  mines;  if 
this  is  not  personally  practicable,  tbey  ought 
to  call  for  written  daily  reports  from  their 
subalterns,  of  every  circumstance  and  event 
connected  with  the  proper  ventilation  of  the 
mine.  There  wjll,  however,  still  remain  to 
be  exercised  that  quick  .  perception  of  cause 
and  effect,  that  accurate  adaptation  of  means 
to  the  end,  that  nice  observation  of  various 
natural  phenomena  con  pec  ted  with  the  state 
of  the  atmosphere  at  the  surface  and  under 
ground,  upon  which,  it  is  obvious,  safety 
must  ultimately  depend.  Every  possible  ex- 
ertion should  be  made,  every  effort  employed 
to  bring  the  workmen  acquainted  with  their 
individual  responsibilities,  and  those  theories 
and  principles,  both  as  regards  the  lamps  and 
proper  ventilation,  upon  the  observance  of 
which  their  personal  existence  and  that  of 
their  comrades  are  at  stake. 

In  conclusion,  your  Committee  regret  that 
the  results  of  this  inquiry  have  not  enabled 
them  to  lay  before  the  House  any  particular 
plan  by  which  the  accidents  in  question  may 
be  avoided  with  certainty,  and  in  consequence 
no  decisive  recommendations  are  offered. 
They  anticipate  great  advantages  to  the  pub- 
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lie  and  to  humanity,  from  the  circulation  of 
the  mass  of  valuable  evidence  they  have  col- 
lected. They  feel  assured  that  science  will 
avail  itself  of  the  information,  if  hot  for  the 
first  time  obtained,  yet  now  prominently  ex- 
hibited j  and  that  the  parties  for  whose  more 
immediate  advantage  the  British  Parliament 
undertook  the  inquiry,  will  not  hesitate  to 
place  a  generous  construction  on  the  motives 
and  intentions  of  the  Legislature. 


MR.  HERA PATH*8  RAILWAY  THEOREMS. 

Sir, — I  shall  make  no  apology  for  pre. 
suming  that  Anti-Carper  and  the  chal- 
lenger of  the  Royal  Society  (Mr.  Hera- 
path)  are  one  and  the  same.  The  profound 
reasoning  which  he  has  exhibited  in  his 
last  article  (No.  635),  under  the  signature 
of  Anti-Carper,  betrays  the  writer  as 
plainly  as  if  he  had  given  his  name  and 
place  "of  residence. 

Mr.  Herapath  begins  by  nibbling  at 

15 


tell  Mr.  Herapath,  that  although  this 
reads  very  well,  still,  at  the  same  time,  it 
is  arrant  nonsense.  I  have  supposed 
that  the  engine  is  capable  of  starting  the 
load,  and  obtaining  a  velocity  of  20  or  30 
miles  per  hour  on  a  horizontal  plane,  ac- 
cording- to  its  powers :  and  if  this  can  be 
done  with  a  farthing  rushlight,  so  much 
the  better;  it  certainly  would  be  a  great 
saving,  and  worth,  perhaps,  Mr.  Hera- 
path's  trying,  delighting  as  he  does  in  the 
marvellous.  He  next  very  gravely  asks 
me,  "  Did  1  ever  see  a  locomotive- 
engine,  or  converse  with  any  one  who 
had?"  I  answer,  yes,  both  and  often; 
but  suppose  I  had  not,  would  this  make 
Mr.  Herapath 's  false  theorems  true?  In 
return,  i  must  tell  Mr.  Herapath,  thai 
had  he  not  asserted  the  contrary,  I  never 
would  have  supposed  that  he  himself 
ever  saw  a  locomotive-engine,  or  ever 
conversed  with  any  one  who  knew  any 
thing  about  the  subject.  Mr.  H.  pro- 
ceeds in  his  usual  profound  way  to  con- 


tbe  theorem  \/V*-\~%9  A)*  22«  an<*  10    Jure  UP  ,he  impossible  equation  ©zz 

\/^-h.  5-45,  and  asks  roe  how  I  am  to 
manage  it  ?    His  drift  is  here  easily  seen 


spare  himself  the  mortification  of  apply- 
ing his  own  infinite  velocity  theorem, 


1- 


h  ,  he  supposes  V  =  o,  -and  calcu- 


22 


lates  that  when  the  ascent  is  1  foot  per 
mile,  the  velocities  for  1,  4.  9,  &c.  miles 
will  be  5-45,  10-9,  16- 35.  So  that, 
says  Mr.  Herapath,  "  in  a  plane  falling 
no  more  than  one  foot  per  mile,  a  velo- 
city  might  ultimately  be  obtained  of  100 
m-  1,000  miles  per  hour,"   &c  Mr. 


Herapath  takes  care,  however,  to  say  no- 


through  ;  he  knows  right  well  that  upon 
this  part  of  the  subject  I  have  never  yet 
said  a  single  word,  but  it  shall  not  escape 
me.  He  wishes  to  direct  my  attention 
from  that  part  of  my  subject  which  I 
have  not  yet  completed. 

The  next  part  of  Mr.  Hcrapath's  article 
presents  such  a  rich  repast,  that  it  must 
be  given  in  his  otvn  words:—"  Well, 
since  this  theorem  will  not  answer  up 
hill  or  down  hill,  let  us  try  what  it  will 
da  on  a  level.    It  is  too  bad  if  it  will 


thing  about  the  distance  the  engines  and  not  help  poor  Iver  M4ver  out  here.  In 
train  must  travel  before  they  gain  such  a  t.  15 

velocity.  It  is  true,  if  we  can  suppose  this  case,  when  *=o  and  vzz--  V,  or 
that  steam  could  be  applied  so  as  just  to  ,« 

- ■*■«»     *  ,he 

railway  could  be  accomplished  (only  8 or 
9  000  miles  more  than  the  circumference 
of  our  globe),  such  a  velocity  would  take 
place;  The  exact  quantities  of  fuel  and 
water  necessary  for  such  a  journey  being, 
of  course,  matters  which  Mr.  Herapath 
would  easily  undertake  to  calculate.  Mr. 
Herapath  then  goes  on  to  state,  "  The 
theorem  (he  fancies  that  I  am  the  in- 
ventor of  the  theorem — I  wish  I  could 
say  so)  is  unlimited  as  to  load,  and  there- 
fore it  is  immaterial  whether  the  load 
pe  a  pound  or         tons,  fcc  »   f  must 


22 

starting  velocity  be  what  ft  may,"  &c. 
I  am  surprised  that  when  Mr.  H.  made 
the  above  notable  discovery,  he  did  not 
adorn  it  with  a  dozen  points  of  admira- 
tion. I  can  easily  conceive  that  for 
once  he  may  have  reposed  himself  upon 
a  bed  of  roses,  falsely  imagining  that 
I  might  have  made  myself  a  bed  of 
thorns.  But  mark  how  a  44  plain  tale'' 
from  "poor  Iver  Mllver "  will  put 
him  down  and  decide  the  question  for 
the  future,  whether  it  shall   be  poor 


...  : 
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Iver  3PItwf»,  or  poor  John  Herapath. 
In  this  equation  v—s/  V2  -f-  2  g  s  sin.  t 

=  \/  Y*  +  2gh  (which,  I  again  repeat, 
is  none  of  mine),  it  is  expressly  men- 
tioned by  every  writer  on  the  subject  that 
V,  g,  8,  and  h,  are  given  in  feet,  and  the 
velocity  v  is  expressed  in  feet  per  se- 
cond.   Hence  by  changing  the  theorem 

,     15  . 

VV*  +  2gh  \nlo*/  V*  +  2gh'&  11 

expresses  the  velocity  in  miles  per  hour; 
so  that  when  V  is  expressed  in  miles  per 
hour,  we  must  reduce  it  to  feet,  for  this 
plain  reason,  that  we  cannot  add  feet  and 
miles  together,  before  we  first  reduce  them 
to  the  same  denomination.  But,  Mr. 
Editor,  it  would  be  insulting  you,  as 
well  as  your  many  scientific  readers,  to 
add  one  word  more  upon  this  foolish 
blunder  of  Mr,  Herapath 's. 

-  Mr.  Herapath  concludes  his  notable 
article  by  referring  to  his  9:h  Letter,  vol. 
xxiii.  p.  425,  where  we  will  see  his  reason 
for  limiting  the  descending  plane  to  6 
feet  per  mile,  &c.  This  forms  what  [ 
have  called  Mr.  Herapath's  patch-work  ; 
neither  sha^l  it  escape  when  the  proper 
time  conies.  I  shall  not  for  some  lime, 
at  least,  take  any  notice  of  what  Mr.  H. 
may  state  in  answer  to  this.  I  shall 
proceed  in  the  way  I  promised  at  the 
conclusion  of  my  last  article. 

Yours,  &c. 

Iver  M'Iver. 

Dec.  16,  1835. 
THE  WHALE-SHIPS  BESET  IN  THE  ICE. 

-  Sir, — In  the  event  of  a  vessel  going  to 
the  Arctic  regions,  with  a  view  of  dis- 
covering and  relieving  the  crews  of  whal- 
ing vessels  supposed  to  be  frozen  in  there, 
might  not  a  balloon  be  advantageously 
employed  to  reconnoitre?  The'  plan 
would  be,  for  a  line  of  sufficient  length 
to  be  secured  to  the  bottom  of  the  car, 
by  which  the  balloon  might  be  hauled 
down  when  required.  The  apparatus  for 
inflating  it  with  pure  hydrogen,  need  not 
be  either  intricate,  bulky,  or  expensive, 
if  made  by  an  experienced  person ;  and 
pure  hydrogen  being  used,  the  quantity 
required  would  be  much  less,  and  conse- 
quently the  balloon  might  be  of  propor- 
tionally smaller  dimensions  than  if  coal 
gas  (carburetted  hydrogen),  were  em- 

*!°yed. 


BBSKT  IN  TIJB  ICE.  2§j 

Whether  the  stale  of  atmosphere  in 
such  high  latitudes  might  be  prohibitory, 
I  do  riot  know. 

To  many  ihe  proposition  may  appear 
chimerical,  but  not  so  to  those  who  are 
acquainted  with  the  fact  of  General  Jour- 
dan,  owing  his  victory  at  Fleuris  in  1794 
to  the  reconnoiteringand  communicating 
by  signals  of  the  position  of  the  enemy, 
made  by  a  French  engineer  from  a  bal- 
loon at  an  elevation  of  about  400  yards. 

I  am.  Sir, 
Your  most  obedient  servant, 

W.  Verb. 

Dec.  2,  1835. 

ON  THE  USE  OF  ZINC  GUTTERS,  ETC.,  AS 
A  PREVENTIVE  AGAINST  THE  SPREAD 
OF  FIRE. 

• 

Sir,— I  read  with  much  surprise,  in 
page  224  of  your  last  Number,  the  sug, 
gestion  of  "  Henricus,"  to  use  zinc  for 
gutters  instead  of  featf,  in  cousequence 
of  the  power  attributed  to  the  former 
metal  or  "  resisting  the  flames." 

Your  correspondent  pan  have  but  a 
very  superficial  acquaintance  with  the 
properties  of  the  metal  he  recommends, 
or  he  would  hardly  have  ventured  to  put 
forth  a  statement  so  much  opposed  to 
facts,  as  that  to  which  I  have  referred. 
In  the  very  same  Number  that  contains 
Henricus*  suggestion  (644),  the  melting 
points  of  the  two  metals  are  stated  to  be, 
lead  612°,  and  zinc  700°. 

The  melting  point  of  lead  according 
to  Crichton,is  612°  of  Fahrenheit's  scale ; 
that  of  zinc,  according  to  Sir  Humphrey 
Davy,  is  680°.  At  all  events,  the  melt- 
ing points  of  these  two  metals  approxi- 
mate so  nearly,  that  for  any  protection 
afforded  to  the  exposed  parts  of  a  build- 
ing against  fire,  there  would  be  no  prac- 
tical difference  between  them. 

In  fact,  had  the  gutters  of  the  Peniten- 
tiary at  Millbank  been  lined  with  zinc 
instead  of  lead,  previous  to  the  late  fir#* 
(as  now  recommended),  they  would  have 
melted  just  as  soon,  and  left  the  rafters 
exposed  in  the  same  way  as  the  leadeu 
ones  did. 

Zinc,  doubtless,  possesses  many  qua- 
litres  "which  render  its  employment  for 
particular  purposes  highly  advantageous^ 
btit  the  power  of**  resisting  flame"  is  cer- 
tainly not  among  the  number.  So  far  as 
it  is  considered  in  reference  to  fire,  zinc 
is  a  very  objectionable  metal,  for  it  is 
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not  only  fusible  at  a  comparatively  low 
temperature,  but  also  actually  combusti- 
ble. This  metal,  therefore,  should  never 
be  employed  in  the  construction  of  chim- 
ney-pots, cowls,  and  such  like  ;  for  in 
the  event  of  the  chimney  becoming  foul 
and  the  soot  taking  lire,  away  goes  the 
chimney-pot,  down  telow,'atn  the  form 
of  a  highly  dangerous  shower  of  ignited 
metal. 

In  consequence  of  the  great  improve- 
ments recently  introduced  in  the  manu- 
facture of  zinc,  it  is  at  this  time  in  very 
extensive  use,  and  is,  as  I  before  stated, 
in  many  instances  most  advantageously 
employed ;  but  it  has  qualities  which,  in 
some  degree,  limit  its  usefulness,  and 
those  persons  who  recommend  its  indis- 
criminate use,  can  only  do  so  upon  the 
"  nothing  like  leather  "  principle. 

A  plumber  in  this  city  some  time  since 
erected  some  additional  workshops,  which 
he  covered  in  entirely  with  thin  sheet 
copper  turned  ;*  this  is  a  light  and  dura- 
ble material,  and  is  exceedingly  pleasant 
to  work;  if  can  be  jointed  by  soldering, 
either  with  or  without  lapping.  It  will 
resist  a  very  considerable  decree  of  heat, 
and  may  be  safely  employed  where  a 
heavier  covering  would  be  inadmissible. 

I  remain,  Sir, 

Yours  respectfully, 

W.  Baddelev. 

London,  Dec.  10,  1835. 


SHIP-SINKING  SYSTEM. 

Sir,— -My  remarks  exposing  the  misre*. 
presentations  of  the  writer  of  the  article 
in  your  July  Number,  entitled  "Ship- 
sinking  System,'*  have,  it  seems,  called 
forth  the  energies  of  Mr.  Ballingall,  who, 
in  the  present  Part  (November),  un- 
dertakes to  "  verify  and  prove  to  be  fact 
what  your  correspondent  (First  of  June), 
alleges,"  and  to  that  end  has  published 
a  correspondence  between  himself  and 
the  secretary  to  Lloyd's  Register  of  British 
and  Foreign  Shipping,  with  his  own  not 
very  courteous  remarks  by  way  of  expla- 
nation. 

Having  read  the  correspondence  with 
the  best  attention  of  which  1  am  capable, 
all  th>it  I  can  make  of  it  (of  course  leav- 
ing Mr.  B.'s  comments  out  of  the  ques- 
tion), is  simply  this : — Mr.  Ballingall  lias 
devised  some  plan  for  constructing  ships, 

•Supplied  by  Mcmi*.  Warner*,  Jewin  Crescent. 


which  he  thinks  superior  to  that  in  com- 
mon use.  He  is  anxious  to  introduce  it 
to  the  public  notice,  and,  therefore,  writes 
to  the  Secretary  to  ascertain  the  opinion 
of  the  Committee,  and,  if  possible,  to 
obtain  their  recommendation  of  it  to  tbe 
public.  The  Committee  seem  to  think 
(and,  in  my  opinion,  justly),  that  it  is 
not  authorised  to  pledge  itself  to  assign 
a  class  to  a  ship  before  she  is  built,  and 
to  satisfy  Mr.  Ballingall,  refer  him  to  tbe 
principles  upon  which  ships  are  classed, 
viz.  their  intrinsic  qualities,  taking  into 
account  the  materials  made  u*e  of  and 
the  mode  of  construction.  Whatever 
opinion  I  might  have  previously  formed 
of  the  conduct  of  the  Committee,  tbe 
answer  given  in  this  case  has  proved  to 
my  satisfaction,  at  least,  that  it  does  not 
consist  of  men  who  are  combining  to  pre- 
vent good  and  safe  ships  from  being  built. 
This  was  at  one  period  Mr.  BallingaU's 
own  opinion,  as  is  evident  from  the  pro- 
minent pait  he  took  in  a  meeting  held  at 
Leith  on  the  6th  of  March  las*,  when  be 
moved  the  following  resolution  : — 

"  That  this  Meeting  having  fully  consi- 
dered the  rules  for  classification  adopted  in 
June  last  by  the  Provisional  Committee  for 
the  Regulation  of  Lloyd's  Register  of  British 
and  Foreign  Shipping,  is  of  opinion,  that 
they  have  not  been  adopted  on  any  theoretical 
or  practical  knowledge  of  the  strength  or 
durability  of  tbe  different  kinds  of  timber 
therein  mentioned,  but  are  founded  on  pre* 
judice  or  on  information  obtained  from  in- 
terested parties,  and  are  for  tbe  benefit  of  the 
few,  to  the  evident  injury  of  those  ship -owners 
and  ship-builders  of  the  United  Kingdom  who 
ore  at  a  great  distance  from  the  great  import- 
ing mercantile  cities  and  the  timber  counties  of 
England" 

The  burden  of  this  resolution  v,  that 
the  Committee  will  not  sanction  tbe  use 
of  (what  is  in  its  estimation)  inferior  ma- 
terial in  ships  claiming  to  be  placed  in 
the  highest  class. 

After  this  resolution  follow  several 
others  requiring  such  an  alteration  of  the 
Rules  of  Lloyd's  Register  of  British  and 
Foreign  Shipping  as  would  admit  foreign 
oak  timbers  to  be  used  to  a  much  greater 
extent,  or,  in  other  words,  to  lower  the 
standard  of  qualitv.  These  were  fol* 
lowed  by  one,  approving  the  mode  of  con- 
struction recommended  by  the  rules, 
coupled  with  a  suggestion  to  increase  or 
require  a  heavier  6caniling.  The  scant- 
lings adopted  are  of  the  minimum  size  that 
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can  be  admitted  as  sufficient  for  ships 
hereafter  to  be  built,  and  do  not  prevent, 
but  rather  encourage  the  adoption  of  a 
heavier  scantling,  by  requiring  that  the 
size  shall  he  independent  of  sap  or  wane, 
or,  in  other  words,  that  the  timber  shall 
be  of  such  size  as  at  least  lo  allow  its 
being  squared  to  the  dimensions  given  in 
the  table  of  scantlings,  and  then  be  free 
from  sap. 

Amongst  other  things  it  was  declared 
at  this  Meeting  at  Leith,  that  the  limita- 
tion of  the  use  of  foreign  oak  was  merely 
conceded  to  conciliate  the  "  worthies  "  at 
Lloyd's,  and  not  because  of  "  any  con- 
viction of  its  inferiority  to  British  oak." 

I  had  intended  to  make  some  remarks 
upon  the  fallacy  of  the  pretensions  put 
forth  by  Mr  Ballingall  in  behalf  of  what 
he  calls  his  plan  of  construction;  but  I 
forbear,  not  being  disposed  to  enter  into 
a  controversy  with  a  man  whose  state- 
ments and  writings  in  different  publica- 
tions are  at  variance  with  fact. 

•  Since  this  letter  was  commenced,  I 
have  seen  Mr.  Ballingall's  last  letter  in 
the  Mechanics'  Magazine,  and  observe, 
that  he  now  calls  himself  a  naval  archi- 
tect, and  yet  is  found  advocating  the  use 
of  materials  for  ship-building,  which  are 
practically  admitted  even  by  the  "wor- 
thies *  at  Leith  to  be  inferior  to  English 
oak,  or  they  would  not  give  the  high 
price  they  c!o  for  ships  built  entirely  of 
British  oak. 

1  am  yours,  &c. 
An  Old  Correspondent. 

P.S.  — It  seems  from  Mr.  Ballingall's 
postscript  to  his  letter,  that  he  imagines 
caulking  the  ceiling  is  a  new  invention. 
It  has  been  in  use  for  time  out  of  mind, 
and  is  still  practised  in  most  vessels  em- 
ployed in  the  corn  and  flour  trade. 

THE  ALMANACS  FOR  1836. 
(Concluded  frem  our  last,  p.  239.) 

Partridge's  "  Merlinui  Liberatus*'  for  the 

*  148th  year  of  our  Deliverance  by  King 
William  III.  from  Popery  and  Arbitrary  Go- 
vernment/' is  so  good  in  its  astronomical 
department,  as  to  make  us  doubt  whether  we 
were  right  in  saying  in  our  last,  that  Moore 
is  **  unrivalled  among  the  popular  Epherae- 
rides."  Partridge  is  only  not  so  communi. 
cative  on  this  head  as  Moore,  but  in  all  that 
he  does  say  he  is  equally  correct  and  clear. 
We  wish  he  had  extended  to  the  mundane 
portions  of  his  work  a  little  of  the  same  care 


which  he  has  bestowed  on  the  celestial.  In 
some  of  his  year  lists  he  is  sadly  inaccurate. 
In  the  course  of  only  one  page  (35),  we  have 
Francis  II.,  of  Austria,  wearing  a  crown, 
who,  nearly  a  twelvemonth  ago,  was  gathered 
to  his  fathers j  Lord  Denman  denuded  of  bis 
peerage,  and  enacting  Lord  Chief  Justice  as 
plain  Sir  Thomas;  Sir  W.  E.  Taunton,  who 
is  in  his  grave,  occupying  a  seat  on  the  bench ; 
and  Lord  Lyndhurst  sitting  in  that  chair  in 
which  he  was  long  age  so  worthily  succeeded 
by  Lord  Abinger ! 

Cardanus  Rider,  whose  correct  and  copious 
Fair  Lists,  and  Farm  and  Garden  Directions, 
have  obtained  for  his  work  a  wide  circulation 
among  professional  fair-goers  and  amateur 
cultivators,  shows  in  his  Notes  on  Hus- 
bandry and  Gardening,  that  he  keeps  a  vigi- 
lant eye  on  the  march  of  improvement  in 
those  departments  to  which  his  attention  is 
particularly  devoted.  We  quote,  by  way  of 
sample,  a  notice  of  Sir  Henry  Stuart's  sue 
cessful  method  of  transplanting  full-grown 
trees,  which,  if  we  may  judge  from  the  small 
number  of  imitators  he  has  had,  is  by  no 
means  so  well  known  as  it  deserves  to  be. 

December. — '« This  U  tbe  best  time  for  trans* 
planting  large  trees  un  the  curious  and  important 
plan  recently  introduced  by  Sir  H.  Stuart.  Any 
tree,  even  from  25  to  36  feet  high,  may  be  trans* 
planted  in  this  way :  —A  bole  is  dun  for  its  recep- 
tion a  year  before  its  removal.  The  tree  is  then 
dug  under,  and  the  roots  are,  with  the  utmost  care, 
separated  from  the  earth  until  very  nearly  all  have 
b'  en  loosened.  A  large  engine  is  then  carried  to 
the  tree ;  it  is  no  more  than  a  long  pole  on  an  axle 
.m  i  wheel*.  The  pole  is  I  .shed  upright  to  the  tree ; 
it  is  then  pulled  to  a  horizontal  position  over  the 
axle,  and  «»f  course  tbe  tree  Is  dragged  with  it.  A 
ball  of  earth  is  left  close  to  the  stem ;  tbe  root*  and 
the  branches  are  tied  up,  and  the  tree  is  carried  In 
a  balanced  position  to  its  destination.  The  roots 
are  then  liberated ;  tbe  tree  is  let  down  into  the 
pit  r  and  with  the  utmost  caution  and  precision,  the 
ro>its,  tier  by  tier,  are  imbedded  in  tbe  sand  by 
experienced  workmen,  and  so  expeditiously  are 
they  incorporated  with  the  soil,  that  there  is  no 
necessity  for  any  artificial  props  to  support  tbe 
tree.  The  expense  of  this  removal  averages  from 
10a.  to  13a."' 

The  Englishman  is,  as  it  has  always  been 
since  it  was  first  started,  extremely  accurate 
and  complete,  and  (typographically  consi- 
dered) surpassingly  neat;  but  presents  this 
year  no  striking  novelty,  unless,  perhaps,  we 
may  except  a  column  in  the  calendar  pages, 
in  which  tbe  more  remarkable  geographical 
discoveries  are  very  distinctly,  yet  briefly, 
indicated. 

The  Mechanics'  Almanac  may  be  considered 
as  altogether  a  new  almanac,  having  not 
only  superseded  the  Tradesman's  and  Mecfut- 
nics'  Almanac  of  past  years,  but  being  on  a 
wholly  different  plan.  Tbe  almanac  which 
has  given  way  to  it  was  intended  to  please 
two  classes,  which,  though  certainly  within 
the  relations  of  affinity,  are  by  no  means  one 
and  the  same,  either  as  to  talents,  acquire- 
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menu,  views,  or  feelings ;  and  the  consequence 
was,  that  it  pleased  neither.  A  mecha- 
nic may  be  also  a  tradesman,  but  it  is  not 
every  tradesman,  nor,  indeed,  one  tradesman 
in  live,  who  is  a  mechanic;  and  hence  it  is 
by  no  means  surprising,  when  we  look  at  the 
two  classes,  in  their  respective  aggregates, 
that  we  should  find  the  one,  which  is  all 
mechanical,  by  much  the  better  informed 
and  more  intelligent  of  the  two.  The  work- 
shop has  been  at  all  times  a  much  better 
school  of  learning  than  the  show-shop,  whe- 
ther wholesale  or  retail.  No  one  who  is 
conversant  with  the  workshops  of  Eng- 
land can  have  failed  to  observe  how  much 
more  readily  any  matter  above  ordinary 
comprehension  is  there  understood,  especially 
if  it  be  of  a  scientific  description,  than  in 
any  miscellaneous  assemblage  of  Shop-keepers, 
chapmen,  hawkers,  pedlars,  et  id  genus 
omne.  Yet,  strange  to  say,  "  the  time  has 
been,  nor  far  removed  from  date,"  when  it 
was  thought  necessary,  by  certain  diffusers  of 
knowledge  (very  ignorant,  of  course,  of  the 
real  wants  of  those  they  pretended  to  instruct) 
to  write  down  to  the  level  of  mechanics ! 
Write  down ,  forsooth  !  W  rite  up  would  have 
suited  far  better  the  relative  circumstances  of 
the  parties.  The  compilers  of  the  Mecha-K 
nice*  Almanac  have  happily  steered  quite 
clear  of  this  besetting  sin  of  the  popular  in- 
structors of  the  day.  The  mechanics  of 
En -land  are  here  addressed  as  men,  to  whom 
there  is  nothing  either  too  high  to  under- 
stand, or  too  good  to  enjoy.  Neither  labour 
nor  expense  seems  to  have  been  spared  to 
make  their  almanac  (for  of  its  cordial  adop- 
tion as  such  we  make  no  doubt)  not  only 
one  of  the  best  of  the  day,  but  of  a  descrip- 
tion much  superior  to  the  generality  of  these 
publications.  It  would  be  impossible  in  ten 
times  the  space  we  can  afford  to  do  full  jus- 
tice to  the  multifarious  contents  of  this  an- 
nual—the unceasing  variety  and  closely- 
condensed  quantity  of  whose  contents  sur- 
pass any  thing  of  the  kind  that  has  hitherto 
come  under  our  notice.  In  additioii  to  the 
astronomical,  commercial,  parliamentary, 
and  miscellaneous  information,  usually  to  be 
found  in  the  best,  publications  of  a  similar 
Rin(l_lhis  contains  very  copious  historical 
and  biographical  reminiscences  of  each 
month,  devoted  especially  to  such  matters  as 
have  reference  to  the  progress  of  discovery  in 
the  arts  and  sciences.  As  a  specimen  of  this 
part  of  the  work,  we  open  it  at  random,  and 
in  one  page  find  notices  of  M.  Charles  the 
aeronaut,  ,Eli  Witney  the  inventor  of  the 
cotton-gin,  William  Bowyer  the  eminent 
printer,  Sir  Richard  Arkwright,  Sir  Isaa'o 
Newton,  Bernoulli,  Boerhaave,  fee.  Nor  are 
these  pure  notices— things  of  names  and  dalei 
only,  but  highly  interesting  and  detailed 
memorials.   The  smallness  of  the  type,  and 


the  great 

dentation  and  selection,  render  this 
ment  truly  a  u  multum  in  parvo'*  repository 
of  facts.    As  specimens  we  quote  the  fol- 


"  March  3. 1733.— Birthday  of  Dr.  Joseph  Print- 
ley,  a  divine,  a  metaphysician,  a  politician,  and  a 
philosopher;  in  each  of  which  characters  be  dis- 
played abilities  of  a  moit  rare,  and  occasionally 
ejul'.ed  description.  He  wan  the  first  discoverer  of 
oxygen,  and  mae  a  great  many  other  valuable 
cont  rihutions  to  chemical  science.  1  He  made  more 
of  his  tin  e,*  says  Piofessor  Brando,  '  tbau  any 
person  of  whom  I  ever  read  or  besrd;  and.  pos- 
sessed the  happy  and  rare  taleut  of  parsing  from 
study  to  amusement,  and  fr.»ra  amusement  to  »tudy. 
Without  occasionally  any  retrograde  movement  to 
tlie  train  and  connexion  of  his  thoughts.'  In  his 
political  opinions  he  was  so  much  ahead  of  tne 
times  in  which  he  lived, as  tobecoin 
an  object  of  popular  fury.  During  the  . 
ham  Riots  of  1701,  his  house  was  sacked  by  a 
'  Church  and  King  '  mob,  and  the  whole  of  his 
library,  manuscripts,  and  philosophical  apparatus, 
cast  into  the  flames.  II  •  tied  from  the  persecution 
to  which  he  was  exposed  to  America,  ami  took  up 
his  residence  in  Pennsylvania,  where  he  died  on 
the  4th  of  February  1804. 

"  August  1,  1774  — Oxvgen-gas  first  discovered 
by  Dr.  Priestley.  Although  no  being  can  breathe 
williout  ts  presence,  and  no  piantcan  live,  it  had 
never  before  been  identified  as  a  distinct  and  se- 
parate element  <  f  nature.  It  was  called  at  first, 
in  conformity  with  a  theory  which  then  existed, 
but  ha*  been  long  ey  l-rded,  dephfogiaticaled  air, 
and  subsequently  received  its  present  name  from 
Lavoisier.  In  the  same  year  (1774),  Scbeele,  the 
celebrated  Swedish  chemist,  without  being  ac- 
quainted witli  what  Dr.  Priest  1  y  had  done,  also 
di  covered  oxygen-gas,  and  gave  it  the  name  of 
empyreal  air. 

"  April  13,  1749  —Joseph  Brnmak  born.  Inca- 
pacitated, when  about  sixteen  years  of  age,  by  an 
accidental  lameness,  from  following;  the  occupation 
of  his  father,  which  was  that  of  farming,  he' he- 
came  a  carpenter  and  joiner,  and  ultimately  ait 
engineer,  in  which  profession  he  attained  to  great 
and  doerv.d  eminence.  He  Was  without  excep- 
tions tl»«?  uiMt  prolific  inventor  of  his  age;  and, 
next  to  James  W.itt.  the  most  useful.  He  took  oat 
patents  for  upwards  of  twenty  inventions,  and 
made  the  worid  a  present  of  almost  as  many  as  he 
patenied.  Among  the  mo-t  valuable  productions  of 
his  inventive  mi  l  was  the  combination-lock  and 
h\draulic-pies«,  with  which  his  name  ha*  been  onj; 
identified,  and  the  beer-macutne  now  in  universal 
use.  He  published  an  original  and  valuable  letter 
on  tlie  law  of  patents,  addressed  to  Judge  Eyre,  in 
teferenee  to  a  trial  for  in  ringing  Mr.  Watt's  pi- 
tent  for  improvements  in  the  steam-engine.  He 
died  mi  the  Plh  of  December,  1814. 

Dec.  15,  1758. — First  predicted  return  of  Hal- 
ley's  comet,  observed  by  George  Pa-Ksch,  of  Pro- 
litz,  near  Dies  len  ;  'a  pea  ant  by  station,'  says 
•Sir  John  Herschcl,  4  hut  an  astronomer  by  nalar<-.' 
He  posses  ed  an  eight-feet  telescope,  with  which 
he  made  the  discovery,  and  Hit  next  day  communi- 
cated the  fact  to  Dr.  Hoffman,  who  immediately 
went  to  his  cottage  and  saw  the  comet  on  the  tvcO- 
ings  of  the  27th  sn-1  28th  of  December. » 

We  have  also  a  clissifled  list  of  all  the  pa- 
tents taken  out  during  the  preicnt  year,  and 
the  number  of  those  granted  in  each  year 
since  1670— an  abstract  of  the  New  Patent 
Act — and  a  list  of  rewards  granted  by 
Government,  from  1703  to  1835,  for  inven- 
ti  >ns,  discoveries,  and  improvements.  On 
civic  affairs  we  have  a  great  mass  of  authef 
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tic  information  connected  with  the  com- 
panies, corporation?,  and  guilds.  Next  fol- 
lows information  on  the  state  of  the  working- 
classes  generally,  such  as  tables  of  wages,  otc. 
the  mere  titles  of  which  would  require  mora 
than  a  page  to  specify. 

MOTES  AXO  NOTICES. 

Railway  Table-Cloth— k  splendid  table-cloth, 
preventing  a  portion  of  the  Manchester  Railway, 
with  carriages,  Slc.  it  now  on  the  loom  at  Ton*', 
uearMiddleton.  Tbe  drawing  Is  almost  a*  accural o 
as  if  pencilled,  the  colours  are  exceedingly  bril- 
liant and  distinct,  and  tbe  poitiun  of  the  work 
already  executed,  present* a  panoramic  view  of  the 
scene.  The  jacnuurd  with  which  II  is  being  woven, 
the  design  and  the  workmanship,  are  a'l  executed 
by  Lancnshiie  art! -ant. 

New  India  Rubber  Fabric— A  discovery  has 
been  recently  made  by  Mr.  C.  Goodyear,  by  which 
india-rubber,  after  having  been  dissolved,  can  be 
restored  by  a  cheap  process  to  its  ancient  whiteness 
and  the  pure  grain  formed  into  a  fabric  to  be  used  in- 
stead of  cloth,  leather,  or  parchment,  ami  can  be 
moulded  into  almost  any  form  ;  and  can  also  be 
combined  in  a  variety  of  ways  with  clotb,  cordage, 
or  leather.  Being  first  made  while,  It  admits  of 
every  shade  of  colour,  worked  in.  and  as  durable  as 
tbe  rubber  itself.  A  variety  «»f  floe  specimens  are 
now  beiug  exhibited  at  the  Mechanics'  Institute  at 
Castle  Garden,  which  will  give  an  idea  of  tho 
general  utility  of  the  invention.— iYew  York  Jour- 
nal of  Commerce. 

French  Patents  —  During  tbe  last  quattcr,  145 
patents  hare  been  granted  by  rbe  Frmeh  govern- 
ment, principally  for  invention*  relative  to  printing, 
to  the  manufactory  cf  native  sugar,  and  of  stutTs 
by  locomotive  machinery  ;  to  machinery  of  several 
kinds  ;  to  dyeing,  perfumery,  cloth  in/,  the  art  of 
curing,  and  music;  ope  in  particular, tn  a  musical 
l»«trument-maker  at   Ljou*.  for  a  tbreckejed 


AT-  Arago,  perpetual  secretary  of  the  Fienelt 
Institute,  has  just  been  elected  a  foreign  member 
ef  the  Academy  of  Science  at  Goltingon.— Paris 
Advertner. 

On  the  late  very  recent  appointment  of  Professor 

Airy,  the  salary  was  raised  to  800/  a-year;  but 
viewing  the  long  e«tablishcd  chaacter  of  the  pre- 
sent holder  for  scientific  acquirement*,  and  the 
abiliiy  he  displayed  in  the  high  situation  he  held  at 
Cambridge,  there  is  little  danger  of  Uil  appoint- 
ment  being  com  idered  as  •«  a  Parliamentary  job," 
though  presented  by  tbe  Treasury  to  a  Cambridge 
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wan.  Lord  Melbourne,  indeed,  to  do  him  justice, 
has  uow  given  up  the  patronage,  of  which  the 
Treasury  has  hitherto  been  particularly  tenacious, 
to  the  Board  of  Admiralty,  together  with  the  whole 
control  and  icsponsibility  of  the  Royal  Observa- 
tory. To  r,o  department  of  the  Government,  we 
will  ventuie  to  say,  could  thin-patronage,  control 
and  responsibility,  be  more  properly  intrusted,  the 
original  design  ut  the  Rot  al  Observatory  being,  as 
Its  founder,  Charles  II.,  expressed  himse;!  "for 
the  use  of  my  aenmen."-  Quarterly  Review. 

Opening  of  the  First  German  Railway.— Xu- 
rembury,  pec.  7.— In  the  morning  at  nine  o'clock 
the  iron  railroad  was  opened  in  the  manner  named 
in  the  programme.  M.  Binder,  ihe  chief  bnreo 
Master,  opened  the  ceremony  with  an  addrcsr,  vtbi  e 
the  band  of  the  Regiment  of  Landwehr  played  the 
national  hymn.  The  monumental  stone  was  un- 
covered, which  has  on  one  side  the  cipher  of  the 
King,  with  the  inscription,  Oermau\\>  tlr»i  iron 
railroad,  with  steam-power,  1835-  bentschlamls 
te  cisen-bahn,  mit  dampfkraft,  pM"):  on  the 


After  a  short  pause,  the  •team-carriage,  with  nine 
carriages  for  passengers  attached  to  it,  all  decorated 
with  the  national  colours,  set  ont  for  Forth,  while 
countless  multitudes  of  spectators  were  assembled 
along  the  road.  Tbe  carriages  traversed  the  road 
rcc  times,  and  were  always  filled  with  passengers. 


LIST  OP  NEW  PATENTS,  GRANTED  BE- 
TWEEN THE  84th  OP  NOVEMBER,  AIM 

24th  OF  DECEMBER,  1835. 


Chapman,  of  Carnhill,  sinc- 
manufactnrer,  for  his  improvements  in  printing 
silks,  calicoes,  and  other  fabrics.  Nov.  34  ;  six 
months  to  specify. 

Jamea  Hellewell,  of  Springueld-lane,  Salford, 
Lancaster,  dyer,  for  an  improved  pr>  cess  or  manu- 
facture whereby  the  texture  of  cotton,  and  certain 
other  fabrics  and  materials,  mav  be  rendered  im- 
-I  to  water.    Nor.  28;  six 


-  w  r  "  -  -  i    m  ■  mm    /•    **mm    «•  s  ■ «; 

are  ihe  united  arms  of  the  two  towns 
mitt  the  inscription,  «  Nuremburg  and  FurtuV 


Humphrey  JetTcries,  of  Birmingham,  goldsmith 
and  jeweller,  for  certain  improvements  in  buttons. 
Nor.  28;  six  months. 

Thomas  Robert  Sewell,  of  Carrmgton,  Notting- 
ham, lace-manufacturer,  for  certain  Improvements 
In  uiachiuery  for  making  lace,  commonly  called 
bobbin  uct.   Dec.  2;  six  months. 

James  Cropper,  of  Nottingham,  lace-manufac- 
turer, and  Thomas  Brown  M  nes,  of  Lent  on- 
work-,  Nottingham,  bleacher,  for  certain  improve- 
ments in  machinery  for  manufacturing  lace  or  net 
commonly  called  bobbin-net  lace.  December  3- 
•ix  months. 

William  Wainwright  Putts,  of  Bundera  Staf- 
ford/ for  an  improved  method  or  process  Jf  pro. 
ducing  pattern!*  in  one  or  more  colours  to  be  trans- 
ferred to  earthenware,  porcelain,  china,  glass,  .nd 
other  >imiiar  substances.  Decern'  er  3|  »ix  month*. 

Benne  t  \Voodcroft,  of  Ardwick,  Manchester, 
gentleman,  for  iusjrowments  in  priming  calicoes 
and  other  fabrics,  whether  manufactured  of  cotton, 
•ilk,  wool,  or  liueri,  or  of  all,  or  any  two  or  three  of 
those  materials.   December  3 ;  six  months. 

Thomas  Parkin,  of  Dudley.  Worcester,  gentle- 
man, for  certain  improvements  in  sleepers  nr 
bearer*  applicable  to  railroad*.  December  3 :  six 
months.  ' 

Alexander  Gordon,  of  Fludyer  street,  Westmin- 
ster, and  James  Deville.  of  the  8trand,  'amp-manu- 
facturer,  for  certain  improvements  in  the  pmduc- 
tion,  maintenance,  direction,  or  distribution  of 
lights,  parts  of  which  improvements  are  applicable 
to  other  purposes.    December  3  ;  six  months. 

Richa-d  Witty,  of  Stoke-uron-Trent,  Stafford, 
civil  engineer,  lor  an  improved  method  <ir  methods 
of  artanginK  an  1  combining  certain  materials  used 
in  constructing  house*,  bridges,  and  other  buildings 
whereby  superior  strength  and  durability  will  be 
Obtained.   December  3 ;  six  month". 

James  Radley.of  Oldham,  Lancaster,  gentleman, 
for  certain  improvements  in  tbe  construction  of 
gauges  for  intubating  or  measuring  the  expansivo 
pressure  or  ale.nu,  or  other  elastic  vapours  or  gases 
used  expansively  as  a  medium  of  power.  Decem- 
ber 4 ;  six  months. 

Miles  Berry,  of  No.  CO,  Chancery-lane,  for  a 
certain  improvement  or  certain  improvements  in 
power-looms  for  weaving;  being  a  communication 
from  a  foreigner  reiiJing  abroad.  Deccmter  5  : 
six  months. 

Nathaniel  Partridge,  of  Elm  Cottage,  near  Stroud, 
Gloucester,  gentleman,  for  the  application  of  n 
certain  composition  paste  or  materials  as  an  anti 
attrition  applicable  to  the  beari  1'gs  of  wheels  and; 
machinery  generally.  December  7;  six  months. 
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proof  clota  or  fabric  roaae  eivnrr  mmh«  ».  »•».  -™ -y-"*      :      ,    •  or 

ilastic,  applicable  to  various  useful  purges  and     the  term  of  getting  up  lace  or  net. 
for  an  improved  manufacture  of  waterproof  hats     tlx  months, 
or  caps.   December  7;  six  inontlw. 

Nathaniel  Partridge,  of  Elm  Cottage,  near  Stroud, 
Gloucester,  gentleman  for  a  certain  improvement 
or  certain  improvements  in  mixing  an«i  preparing 
oil  paints,  whereby  a  saving  of  ingredients  corn- 
used  will  be  effected.  December  8;  six 
tis. 


John  Warwick,  of  No.  9,  Three  Kings-court, 
Lombard-street,  merchant,  for  an  improved  lock 
and  key  ;  bein*  a  communication  from  a  foreigner 
residing  abroad.   December  16  ;  six  month*. 
Henry  Booth,  of  Liverpool,  gentleman,  for  an 
ily  used  mil  De  enecwu.    i"w<»«"  »»  improved  method  of  attaching  railway  carmeej 

.lbs.  together,  for  the  purpose  of  obtaining  steadiness 

and  smoothness  uf  mution.  December  16;  two 
months. 

Pierre  Erard.  of  Great  Marlborough  .street,  for 
certain  improvements  on  harps.   December  18 ;  six 

months. 

John  Baillie.  of  Great  SufTolk-street  8outhwark, 

,    engineer,  and  John  Patersoii,  of  Mincing-lane, 

Jeremiah  Horsfall,  and  James  Kenyon,  both  of  London,  gentleman,  for  improvement*  in  propelling 
■ •  v__i.   „n„in..r.inn*p«   fnr  certain  im.       ..r  ,iu  ntka,  Hna.lt  a  ii  miles  bv  ineani  OI 


John  Samuel  Dawes,  of  Birmingham,  Warwick, 
iron-master,  for  improvements  in  the  manufacture 
of  iron  by  the  application  of  ceitain  known  ma- 
terials, and  for  improvements  in  preparing  such 
materials,  and  for  the  recovery  of  certain  products 
in  the  process  of  manufacturing  iron.  December 
9;  six  months. 


Addiugham,  York,  cottin  spinners,  for  certain  lm. 
provements  in  engines  used  lor  carding  cotton, 
wool,  and  other  fibrous  substance*.  December  9 ; 
tlx  months. 

John  Bertie,  of  Basford,  Nottingham, lace  maker, 
for  certain  improvements  In  machinery  for  making 
bobbin-netlace.fortbe  purpose©!  producing  orna- 
mented net  or  lace  of  various  kinds,  pan  ol  winch 
improvement*  are  in  extension  of  certain  iinprove- 
me.  ts,  for  which  Letle.s  Patent  were  granted  to 
him  and  one  James  Gibbons,  bearing  date  the  4th 
Jone,  1834.   D  cemberO;  six  months. 

John  Houldsworth,  of  Glasgow,  cotton-spinner, 
for  certain  improvements  applicable  to  drawing  and 
shlbbing  frame*,  used  in  the  manufacture  of  cotton 
and  other  fibrous  substances;  being  a  coj— 
tion  from  a  foreigner  residing  abroad. 
9 ;  six  months. 

Lightly  Simpson,  of  Manchester,  chemist,  for 
an  improvement  in  the  preparation  of  certain  co- 
lours to  be  used  for  printing  cotton  and  other 
fabrics.  December  10 ;  six  months. 

Frederick  Hempel,  of  Prainenburg,  in  the  king- 
dom ol  Prussia,  doctor  of  chemistry,  now  residing 
at  Great  Portland-street*  for  certain  improvements 
in  oxidizing  or  oxidiniring  certain  animal  or  ve- 
getable substances,  and  for  separating  the  several 
and  different  parts  of  such  substances,  and  to  render 
them,  by  means  of  different  operations,  not  only 
separately,  but  also  in  combination  with  other  ma- 
terials capable  of  producing  useiul  articles.  De- 
cember 15;  six  months. 

Daniel  Dewhurst,  of  Preston,  Lancaster,  flax- 
spiuner,  and  Thomas  Hope,  Joseph  Hope,  and 
Isaac  Hope,  all  of  Manchester,  Lancaster,  mecha- 
nics, for  certain  new  and  improved  machinery  tor 
spinning  flax,  hemp,  cotton,  silk,  and  other  fibrous 
substances  by  power.   Decembet  16;  two  months. 

i 

William  Carpmael,  of  Crawford-street,  gentle- 
man, for  certain  improvements  in  locomotive  steam- 
carriages,  part  of  which  Improvement*  are  also 
applicable  to  steam-engines  and  boilers  in  general ; 
being  a  communication  from  a  foreigner  residing 
abroad.   December  16 ;  six  months. 

Robert  Griffiths,  of  Birmingham,  Warwick,  for 
improveiueiitslu  machinery  for  miking  rivet,  screw, 
blauks,  and  bolts    December  16 ;  six  months. 

William  Coles,  of  Charing  Cioss,  Esq  ,  for  cer- 
tain improvements  applicable  to  locomotive -car- 
riages.   December  16;  six  mouths. 

John  Osbaldeston,  of  Blackburn,  Lancaster, 
weaver,  for  an  improved  method  of  making  a  metal 
he  aid.  or  healds  lor  the  weaving  «f  silk,  woollen, 
worsted,  cotton,  or  any  other  fibrous  substance. 
December  10;  six  months. 


of  ves-els  and  other  float!  g  bodies  by 
steam  or  other  power.   December  21 ;  six  i 

Thomas  How**lJ,  of  Clare-stre-t,  Bristol,  for 
certain  improvements  In  musical  instruments.  De- 
cember 21 ;  six  months. 

Nicholas  Troughton,  of  Broad-street,  London, 
merchant,  for  improvements  in  the  process  of  ob- 
taining copper  frem  copper  ores.  December  2t; 
six  mouths. 

John  Thomas  Betts,  of  Smitbfield  Bars,  London, 
rectifier,  for  improvements  in  the  process  of  pre- 
paring  spirituous  liquors  in  the  making  of  brand?: 
being  a  communication  from  a  foreigner  residing 
abroad.    December  22  ;  six  months. 

John  Heathcoat,  of  Tiverton,  Devon,  lace  ma- 
nufacturer, for  a  method  or  methods  of  weaving  or 
manufacturing  divers  kinds  of  goods  and  wares, 
and  for  machines  or  machinery  applicable  thereto. 
December  24 ;  six  i 

(Kr*  Patents  taken  out  with  economy  and  dt- 
spatch  ;  Specifications  prepared  or  revised  ;  Ca- 
veats entered ;  and  generally  every  Branch  of 
Patent  Business  promptly  transacted, 
of  Machinery  also  executed  by  skilful 
on  the  shortest  notice. 

Errata.- In  the  article  on  the  "Culture  of  the 
Vine,"  p.  137  :— 
l«t  col.  line  2T,  for  •'branches"  read  "  bunches." 

2J  col  line  10,  —  "branches"  «'  banchet. 

  15,  —  "  branch"   11  bunch." 

22,  —  '*  branch  "   "  bunch." 

gats* 


T  Last  Number,  p.  234,  col.  f 
tio  vexatw'1  read"  ouooifo  t 


!,  line  33,  for 
»• 


The  Supplement  to  the  last  volume,  containing 
title,  index,  ike.  and  portrait  of  Charles  Vlgnoles, 
Esq.,  C.  E.,  is  just  published,  price  9d.  Also,  the 
volume  complete,  in  boards,  price  9s.  6d. 


LONDON:  Published  by  J.  CUNNINGHAM, *t 
the  Mechanics'  Magazine  Office,  No.  «,  Peterbo- 
rough-court, between  135  and  136,  Fleet-street. 
Agent  for  the  American  Edition,  Mr.  O.  Ricst, 
12,  Red  Lion-square.  Sold  by  G.  G.  Binkis, 
65,  Rue  Nenve,  Saint  Augnstin,  Paris. 

CUNNINGHAM  and  SALMON,  Prinlttii 
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SUGGESTIONS  ON  THE   NAVIGATION  OP 
THB  ATLANTIC  BT  STf  AM. 

Sir,— 1  now  proceed  to  fulfil  my  pro- 
mise, of  communicating'  the  results  of 
my  cogitations  on  the  navigation  of  the 
Atlantic  by  steamers.  Before  I  enter 
upon  the  details  of  the  system,  which  is 
essentially  different  from  any  in  uset  I  shall 
state  what  1  consider  desideiata  to  this 
end,  all  of  which  i  hope  are  obtained  in 
the  proposed  plan,  though  I  do  not  pre. 
tend  to  insinuate  that  I  consider  my  plans 
mo  good  that  tbey  may  not  be  improved  ; 
ou  the  contrary,  I  think  them  extremely 
imperfect,  and,  consequently,  quite  opeti 
to  improvement. 

1.  The  vessels  to  be  u«ed  in  this  spe- 
cies of  navigation  to  be  made  as  light  as 
possible,  and  to  combine  safety  with  suffi- 
cient room,  and  the  least  possible  resist, 
ance  to  the  water  below  load-line,  and  to 
the  air  or  wind  above  that  line. 

2.  That  these  vessels  shall  he  calcu- 
lated principally  for  carrying  passengers, 
and  to  carry  but  little  baggage,  and  no 
ballast. 

3.  That  they  be  constructed  of  iron, 
not  only  on  account  of  its  great  levity, 
but  for  the  increased  safety  resulting  from 
its  non-comt>ustibility. 

4.  That  these  vessels  be  so  rigged,  that 
all  the  masts  and  rigging  can  with  ease 
and  facility  be  taken  in,  so  that  the  least 
wind  draft  will  exist  when  the  wind  is 
adverse;  and  that  when  the  wind  is 
favourable,  the  greatest  spread  of  sail  can 
be  made  with  ease  and  rapidity,  and 
with  perfect  safety,  though  the  vessel  is 
without  ballast,  properly  so  called. 

5.  That  tnateiial  and  weight  he  econo- 
mised as  much  as  possible  in  the  composi- 
tion of  boilers,  engine, ship's  furniture  and 
stores,  boats,  &c;  and  that  the  necessity 
of  taking  any  supply  of  water  for  the 
Voyage  be  entirely  dispensed  with,  by 
the  use  of  a  species  of  fuel,  herrafier  to 
he  described,  which  will  constantly  by  its 
combustion  produce  an  abundant  supply 
of  pure,  wholesome  water,  thereby  avoid- 
ing the  dead  loss  of  so  much  freight, 
which  in  ships  intended  for  a  long  voyage 
is  very  considerable. 

6.  That  one  paddle  be  used  instead  of 
two,  which  must  be  placed  so  that  it  may 
be  in  or  near  the  centre  of  the  motion 
of  the  whole  mass,  and  theieby  always 
nearer  a  grip  of  the  water,  though  the 
vessel  herself  may  roll  and  pitch  con. 
siderably.   The  position,  ana  arrange. 


ment,  and  construction  of  tbe  paddle  to 
be  such,  that  it  cannot  be  too  deeply  im- 
mersed in  thr  water,  so  as  to  do  little  or 
no  good,  which  is  so  often  the  case  in  our 
steamers  in  rough  seas. 

7.  The  paddle  to  be  so  constructed 
that  it  can  be  entirely  withdrawu  from 
the  water,  so  that  it  will  not  be  in  the 
way,  when  the  sails  without  the  steam 
can  be  used :  a  practice  which  would 
be  economical,  and  give  the  engineers 
time  to  clean  and  repair  the  ma- 
chinery, &c. 

These  are  the  principal  requisites  ne- 
cessary to  be  obtained  ;  some  minor  pe- 
culiarities shall  be  glanced  at  hereafter, 
which  being  of  a  trifling  character,  need 
not  here  be  insisted  on. 

In  sketching  or  describing  the  ma- 
chine by  which  I  propose  to  navigate  the 
Atlantic  by  steam,  many  seamen  would 
not  feel  disposed  to  call  it  a  ship.  I  shall 
merely  premise  that  every  part  and  par- 
cel of  it  has  already  been  proved  by  prac 
tice  to  he  effective  in  attaining  the  end 
proposed,  and  that  I  merely  put  together 
different  parts  of  machinery  which  every 
body  knows,  or  may  know,  to  be  actually 
in  use.  1  shall  not  attempt  to  state  which 
is  the  very  best  shape  for  the  different 
parts,  or  their  best  possible  proportions. 
My  outline  is  general ;  it  is  uot  a  work- 
ing plan,  which  will  require  more  heads 
than  one  to  bring  to  perfection. 

For  the  sake  of  preventing  repetition, 
ond  not  occupying  too  much  of  your 
valuable  spare,  I  shall  state  in  order  the 
different  means  by  which  I  propose  to 
attain  the  ends  to  be  desired,  which  are 
as  above  stated. 

I.  Material  to  insure  greatest  lightness 
With  greatest  safety.  Iron  for  the  sheath- 
ing of  bottom,  and  also  coverover  the  deck, 
which  might  be  considered  as  an  exten- 
sion of  the  hull's  sheathing,  and  would 
resemble  the  back  of  an  immense  turtle. 
The  deck  proper  below  this,  and  on  to 
which  the  small  cabins  would  open,  to  be 
covered  with  wooden  planks,  or  if  made 
of  iron  to  be  covered  with  cement. 

a.  Such  parts  of  the  iron  sheathing  as 
would  be  below  the  occasional  wash  of 
salt  water  to  be  well  cemented.  The 
iron  below  water-line  to  be  coated  with 
copper,  which  should  be  left  to  the  dis- 
solving power  of  the  sea,  and,  conse-* 
quently,  kept  free  from  contact  with  any 
part  of  the  iron,  which  should  in  ail 
places  be  well  cemented. 
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b.  The  ribs  and  timbers  of  the  vessel  to 
be  made  of  iron  and  wood,  according*  to 
their  nature  and  position  ;  but  in  framing 
the  vessel  the  greatest  strength  and  elasti- 
city of  the  parts  to  be  attained. 

c.  The  vessel  should  be  double,  like 
the  double  steamers  at  the  ferry  in  New 
York,  or  double  proas  of  the  Ladrone 
Islands.  The  last  is  the  model  after 
which  I  propose  that  part  of  the  vessel 
tinder  water  should  be  built.  They 
would,  consequently,  carry  their  greatest 
breadth  under  water,  and  slope  from  that 
upwards,  gently  rounding,  so  that  at  a 
distance,  when  the  wind  was  adverse,  an 
elongated  dome,  like  the  back  of  a  whale 
or  tortoise,  would  be  alone  seen  above 
the  surface  of  the  sea. 

rf.  Such  a  shape  as  this  described  would 
oppose  but  little  resistance  to  the  wind, 
and  least  to  the  water. 

e.  And  make  accommodation  for  a  very 
large  paddle-wheel  in  the  centre  between 
the  boats. 

/.  The  crew  and  engine  to  be  com- 
pletely confined  to  one  of  the  twin-boats ; 
the  other  to  be  reserved  for  the  exclusive 
use  of  the  passengers,  who  might  be  al- 
lowed the  recreation  of  a  walk  in  fine 
weather  on  the  ridge  of  the  roof,  the 
sides  of  which  might  be  furnished  with  a 
temporary  railing  and  netting.  The 
roof  to  be  furnished  with  ports  or  open- 
ing*, bull's-eyes,  &c,  to  admit  light  and 
air,  and  properly  secured  windows.  These 
openings  to  be  all  closed  on  the  weather 
side,  when  necessary. 

g.  The  boats  to  be  without  keels,  the 
flat  sides  of  the  opening  between  them, 
and  in  which  the  paddle  works,  being 
quite  sufficient ;  or  if  not,  lee-boards  to 
be  used  when  necessary,  like  those  used 
by  the  Dutch  galliots. 

h.  The  bows  of  the  vessels  to  he  full, 
but  not  bluff,  and  to  rise  quite  perpendi- 
cular above  the  waier  as  high  as  the 
"  bead"  of  the  sea,  or  boil,  as  we  lands- 
men call  it,  and  that  the  bend  of  the  roof 
should  there  begin.  A  sharpness  in  the  ' 
bows,  both  above  and  under  water,  is 
necessary,  but  all  hollowing  of  the  parts 
should  be  avoided. 

«.  The  two  vessels  to  be  firmly  framed 
together,  but  no  cross-timbers  of  the 
frame  to  be  under  the  water-level.  The 
transverse  arch  of  the  roof  affords  ample 
means  for  securing  the  two  vessels  per- 
fectly safe  in  this  respect.  The  arch  of 
the  roof,  extending  from  stem  to  stern  on 


the  sides  of  the  middle  space,  also  offers 
every  opportunity  to  the  carpenter  for 
framing,  as  it  were,  a  double  back-bone, 
or  frame,  on  the  flat  side  of  each  boat, 
which  shall  not  only  hold  the  paddle 
firmly  in  its  place,  but  also  the  working 
cylinders  of  the  engine,  and  effectually 
secure4he  machine  from  injury  in  44  pitch- 
ing/' which  otherwise  might  endanger 
the  whole  of  the  fabric. 

it.  The  space  between  the  boats  to  be 
as  great  as  safety  will  permit,  and  the 
depth  the  least  to  which  the  hulls  of  each 
would  sink.  The  first  for  the  double 
purpose  of  affording  the  greatest  breadth 
to  the  paddle,  any  also  of  giving  greatest 
stability  to  the  vessel  when  carrying  sail, 
either  before  the  wind,  or  on  a  wind,  if 
the  fire  should  fail,  or  any  accident  hap- 
pen to  the  engine. 

I  Vessels  so  constructed  require  two 
rudders,  one  of  which  is  attached  to  each 
half,  and  both  connected  by  a  very  simple 
contrivance,  which  makes  them  both  act 
with  equal  effect. 

m.  The  general  proportions  and  bulk 
of  a  vessel  of  this  construction  will  de- 
pend on  the  business  expected  to  be  car- 
ried on  with  her,  and  also  on  the  capital 
people  may  feel  disposed  to  risk  in  the 
speculation. 

n.  The  roof  to  have  an  opening  in  it, 
through  which  masts  could  he  elevated, 
and  rigged  schooner  or  lugger  fashion. 
The  butts  of  the  masts  to  be  each  fixed  in 
a  moveable  centre,  firmly  secured  in  the 
middle  frame.  Such  would  be  the 
breadth  of  the  deck,  that  the  sheets 
would  be  quite  sufficient  to  spread  the 
sails  ;  no  44  booms"  would  be  necessary. 
Bowsprits  could  be  easily  run  out ;  and 
the  rest  of  the  rigging,  such  as  stays,  run 
down  through  the  roof,  through  proper 
openings,  and  all  got  to  rights  in  little 
time.  The  lower  leech  of  the  sail,  when 
hauled  flat,  would  rest  upon  the  roof, 
which  would  thus  become  a  part  and 
parcel  of  the  sail. 

Your  nautical  readers  will  readily  un- 
derstand these  suggestions.  In  my  next 
I  will  continue  the  subject,  with  your 
permission. 

I  send  you  herewith  the  drawing  of 
the  Huntsman  steamer,  which  was  by 
some  neglect  omitted  in  my  former 
packet.  1  1  are  the  chimneys ;  2,  steam 
eduction-pipe;  83,  cabin  chimneys; 
4,  cooking-stove  chimney;  5,  steering- 
station;  6,  ladies'  cabin ;  7,  gentleman's 
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cabin;   8,  cook's  house;    9,  boilers; 
10,  fire-wood;   11,  flag-staff  used  for 
steering  by ;  12,  pipe  from  safety-valve. 
Your  well-wisher, 

E.  Talebois. 

Liverpool,  Oct.  7,  1835. 

PLANS  FOR  FREEING  LEAKY  SHIPS  FROM 
WATER. 

Sir,— In  answer  to  the  inquiry  of  N. 
G.,  in  your  611th  Number,  I  heg  to 
offer  a  few  observations  upon  freeing 
leaky  ships  from  water. 

The  action  in  all  the  plans  I  before 
alluded  to  was  derived  from  the  motion 
of  the  vessel  through  the  water.  An 
apparatus-  on  this  principle  may  be  made 
to  work  any  description  of  pump  ;  but 
it  is  no  easy  matter  to  select  one  of  so 
simple  a  construction,  that  a  captain  of  a 
vessel  will  be  induced  to  provide  him- 
self with  it  whilst  safe  in  port,  however 
desirous  he  may  be  to  possess  it  in  time 
of  danger. 

As  your  correspondent  thinks  Archi- 
medes' pump  might  be  advantageously 
brought  into  use  for  the  purpose,  I  will 
give  it  the  first  place  for  consideration. 
After  placing  it  in  its  proper  angle  for 
working,  either  over  the  side  or  stern  of 
the  ship,  the  simplest  and  most  con- 
venient method  of  putting  it  into  action 
would  be  by  a  water-screw,  towed  be- 
hind and  acted  upon  by  the  ship's  way. 
Should  it  be  iuconvenient  at  the  time  to 
make  such  a  screw,  a  substitute  mhiht 
easily  be  made  by  any  ship's  carpenter, 
in  a  very  short  time,  by  taking  a  spare 
spar,  and  fitting  at  each  end  two  sets  of 
four  thort  arms,  as  in  windmills,  pro- 
perly weighted,  so  as  to  keep  the  alter- 
nate uppermost  arms  below  the  surface 
of  the  water,  in  order  to  give  full  effect 
to  the  rotary  motion.  It  would  perhaps 
be  better  to  make  the  arms  at  the  after- 
end  longer  than  those  at  the  fore-end, 
3d  order  that  the  spar  might  tow 
straighten 

Whether  such  an  apparatus  were  ap- 
plied to  the  working  of  the  common 
pumps  as  that  of  Archimedes,  or  any 
other,  I  should  greatly  prefer  it  to  a 
paddle-wheel  over  the  snip's  side,  which, 
be&ides  being  unsteady  in  action,  from 
its  inconstant  immersion  by  the  vessel's 
rolling,  is  not  so  simple  nor  so  ready  for 
use. 

The  water-screw  has  been  used  for 


sounding,  measuring  a  vessel's  velocity, 
and  also  proposed  amongst  the  almost 
endless  variety  of  methods  fur  propelling 
vessels  by  sieam ;  but  1  have  never 
heard  of  its  application  for  the  present 
purpose.  As  the  axis  of  an  Archi- 
medes' screw  would  be  in  a  different 
direction  to  the  tow-rope  which  towed 
the  water-fcrew,  two  bevelled  toothed- 
wheels  would  be  necessary  to  work  the 
pump  ;  the  powers  and  diameters  of  the 
respective  wheels  should  be,  of  course, 
proportioned  to  that  of  the  respective 
screws.  Although  it  is  not  lik>ly  a  cap- 
tain would  object  to  the  bevelled  wheels 
as  an  addition  to  the  vessel's  sea  store, 
yet  I  think  be  could  not  be  induced  to 
encumber  her  with  such  a  bulky  con- 
cern as  an  Archimedes'  screw,  and  it 
would  be  no  easy  matter  to  construct 
one  in  the  hour  of  need  ;  for  this  reason 
only  I  cannot  agree  with  your  corre- 
spondent in  thinking  that  it  might  be 
advantageously  adopted,  it  appearing  to 
me  that  in  makeshift  plans  that  is  al- 
ways best  which  can  be  carried  into 
effect  with  such  means  as  the  vessel 
already  possesses.  Therefore  it  i?,  that 
I  would  recommend  her  own  pumps  to 
be  worked  by  a  water-screw  or  its 
substitute. 

But  the  rolling  motion  of  the  vessel 
must  not  be  wholly  neglect*  d,  for  it 
might  happen  tint  a  halt-sinking  ship 
might  be  tumbling  about  in  a  ca'in,  or 
hove  too,  when  no  advantage  could  be 
taken  of  her  way. 

If  a  weigh  ed  pendulum  be  suspended 
in  a  ship,  it  is  needless  to  say  that  the 
power  would  be,  as  its  weight  multiplied 
by  the  velocity  of  its  motion,  or  rather 
the  vessel's  motion  whilst  it  remains  at 
comparative  rest.  At  a  first  glance  one 
would  suppose  great  advantages  attain- 
able by  this  motive-power ;  but  a  very 
slight  investigation  soon  proves  the  fal- 
lacy of  such  notions.  If  a  roan's  power 
at  the  end  of  the  pump-handle  be  taken 
at  301bs.,  and  he  make  45  downward 
strokes  in  a  minute  in  an  arc  of  90°, 
whilst  a  vessel  rolls  in  one  of  30°  (a 
very  liberal  allowance),  and  makes  9 
double  rolls  in  the  same  time,  then  the 
weight  at  the  end  of  the  pendulum 
would  be  the  power  of  15  men,  or 
4501bs.,  employed  to  produce  a  man's 

fo«er  at  the  pump,  |th  of  which,  or 
121)8.,  must  be  added  for  faction, 
making  the  required  weight  5621bf. 
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But  this  calculation  is  supposing  the 
pump-handle  and  the  pendulum  to  be 
ftjual  in  length  from  their  respective 
fulcrums;  of  course,  if  the  pendulum 
were  double  the  length,  then  the  weight 
necessary  would  be  only  one-half  of 
450lbs.,  and  so  on  in  any  proportion 
between  the  two.   To  put  this  in  prac- 
tice, the  pendulum  should,   by  its 
cogged. wheel  are,  put  in  motion  a 
pinion,  which,  with  or  without  other 
trains  of  wheels,  as  the  case  may  be, 
should  impart  the  necessary  vertical 
notion  to  the  pump-piston ;  but  in  the 
absence  of  wheel-work,  the  required 
motion  may  be  obtained  by  means  of 
an  endless  rope  attached  to  the  pen- 
dulum, led  through  blocks  on  each  side 
of  the  vessel,  and  over  a  wooden  axle, 
imparting  quick  motion  to  its  wheel, 
which  could  transform  it  into  a  vertical 
one  by  a  crank,  or  even  by  ropes  should 
a  crank  be  unattainable.   This  contriv- 
ance might  be  managed  in  a  short  time 
by  suspending  any  spare  spar  from  the 
main-mast,  and  loading  its  end  for  a 
pendulum,  taking  care  to  have  guides  to 
keep  it  from  a  pitching  motion.  Many 
ingenious  methods  have  been  proposed 
for  propelling  a  vessel  by  her  rolling 
motion;  but  what  I  have  said  of  the 
great  weight  required  to  attain  even  a 
man's  power  will,  I  hope,  show  their 
fallacy,  us  it  wouid  require  a  pendulum 
to  be  weighted  100  tons  to  produce  the 
power  of  400  men  (about  the  amount  of 
a  frigate's  crew),  or  about  10  tons  if  the 
pendulum  were  as  long  as  the  main- 
mast-head  above  deck,  either  of  which 
appendages  would  equally  destroy  the 
motive-power.    Now,  as  the  effort  of  a 
whole  ship's  crew  can  but  propel  her 
slowly,  what  hope  can  there  be  of  gain- 
ing any  effective  force  by  her  rolling, 
whatever  may  be  the  nature  of  the  me- 
thod devised?  Suppose,  for  instance, 
long  spars  were  used,  rigged  out  on 
each  side  with  inclined  planes  fixed  to 
them  to  propel  the  vessel  as  they  alter- 
nately dipped  in  the  water,  still  the  ves- 
sel would  not  roll  sufficiently  to  pro- 
duce any  useful  motion ;  and  if  the  spars 
conld  be  made  very  long,  with  deeper 
inclined  planes,  the  same  tendency  to 
destroy  the  motive-power  would  be  the 
consequence,  as  in  the  case  of  the  long 
pendulum  ;  or  if  quicksilver  were  tried, 
the  same  result  would  follow  j  in  short. 
Unless  the  ship  would  be  civil  enough  to 


roll  through  an  arc  of  90°  in  double 
quick  time,  I  cannot  see  any  thing  of 
consequence  to  be  gained  by  her  freaks. 
The  only  case  in  which  any  such  plan 
would  he  ventured  upon,  would  be  that 
of  a  ship  in  a  dead  calm  and  a  very 
heavy  rolling  sea,  in  the  Bay  of  Biscay, 
wanting  to  come  up  with  an  enemy's 
ship  just  out  of  gun-shot,  supposing 
both  the  respective  ships'  crews  already 
to  have  done  all  in  their  power  by  their 
manual  labour,  the  one  to  close  and  the 
other  to  get  away. 

I  remain,  Mr.  Editor, 

Your  obedient  servant, 

BRICK-PAVING. 

Sir, — The  plan  of  paving  streets  with 
bricks  is  one  which  has  never  been 
brought  into  extensive  use,  and  to  places 
where  there  is  much  traffic  it  is  certainly 
not  very  suitable ;  but  I  cannot  help 
thinking  that  there  are  many  little  fre-* 
qucnted  thoroughfares  where  it  might 
be  adopted  with  great  advantage.  A 
specimen  of  this  paving,  which  may  be 
seen  in  the  Kingsland-road,  appears  to 
have  answer*  d  tolerably  well.  At  a 
school  in  Hackney  there  is  a  shed  in  the 
play-ground  adjoining  the  school-room, 
the  floor  if  which  is  brick  paved,  and  is 
in  very  good  condition,  though  it  has 
now  been  laid  down,  I  believe,  upwards 
of  twenty  years,  and  daily  trodden  upon 
by  from  twenty  to  thirty  boys.  1  recol- 
lect, also,  a  great  portion  of  a  yard  be- 
fore a  farm-house  at  Shaftesbury  which 
was  paved  with  bricks  (picked  seconds 
and  paviors),  the  different  colours  of 
which  (owing  to  the  diversity  of  the 
clays,  &c.  which  compose  the  bricks) 
were  ornamentally  arranged,  and  had  a 
very  neat  and  agreeable  appearance.  In 
laying  a  brick^paving,  the  principal 
thing  would  be  to  have  a  firm  bed  of 
concrete,  or  any  other  strong  substra- 
tum, upon  which  should  he  laid  good 
mortar  to  receive  the  bricks*  these 
might  cither  be  laid  in  straight  courses, 
in  circles,  or  other  figures  and  designs, 
in  infinite  variety. 

The  bricks  should  be  the  best  picked 
seconds,  laid  on  edge,  with  a  granite  or 
other  stone  curb  to  bind  the  whole 
firmly  together ;  in  addition  thereto,  a 
thick  coat  of  slacked  lime,  with  a  small 
quantity  of  sand  (used  in  the  tame  way 
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as  in  the  construction  of  Londou  stone* 
roads),  should  be  thrown  over  the  sur- 
face, allowiug  it  to  remain  a  considera- 
ble time  before  used.  The  drains  or 
gutters  from  the  houses  should  be  con- 
tinued underneath  the  pavemcut,  as  the 
water  course  would  then  be  uninter- 
rupted ;  and  the  coal-shoots  should  be 
worked  in  concentric  circles  at  regular 
intervals,  or  a  circular  Yorkshire  paving 
of  requisite  size  might  be  inserted. 
I  am,  Sir,  yours,  &c. 

Frederick  Lush. 

Charles- square.  Hoxtoo, 
Dtc.  12,  1835. 

ON  THE  STATE  OF  THE  ARTS  OF  DESIGN 
IN  ENGLAND,  WITH  A  POSTSCRIPT  ON 
TAXIDERMY  AND  TRAVERTINO. 

Sir,— Upon  reading  your  judicious 
testimony  before  the  Committee  of  the 
House  of  Commons  on  Arts  and  Manu- 
factures, I  was  struck  with  a  passage 
(p.  1S9,  642d  No.)  wherein  you  most 
appositely  remark  on  the  "  wretched 
prints"  and  "  still  more  wretched  stucco 
images"  with  which  this  country  is  inun- 
dated by  the  itinerant  Italian  hawkers. 
A  great  portion  of  the  plaister  of  Paris 
casts  are  good,  and  in  good  taste ;  but 
the  prints  are  all,  without  exception, 
the  most  wretched  that  it  is  possible  to 
conceive  it  possible  to  execute.  Many 
of  the  plaister  casts,  too,  are  as  bad  as 
the  prints ;  and  your  remarks  on  this 
head  brought  to  my  recollection  a  cir- 
cumstance which  tallies  roost  oppor- 
tunely with  them. 

Some  ten  years  ago,  walking  in  the 
country  in  company  with  a  gentleman 
of  extensive  knowledge  and  the  roost 
correct  taste,  we  met  an  Italian  lad 
bearing  his  board  of  images,  roost 
of  which  were  of  that  horrible  sort  of 
rubbish  most  prized  in  country  places 
— all  daubed  with  paint,  red,  yellow, 
blue,  and  black.  My  friend  asked  the 
Italian  how  he  couldf  possibly  think  of 
selling  such  ugly  things,  and  how  he 
could  look  on  them  without  being  sick  ? 
The  Italian's  reply  exactly  tallied  with 
that  which  you,  Mr.  Editor,  gave  to  the 
Committee: — "  No  doubt  they  con- 
sulted the  taste  of  their  customers." 
He  said,  "  Ugly  do  you  say  r  Yes,  they 
are  ugly;  but  6ome  people's  do  like 
them  for  to  be  ugly  ! '  and  added,  in 
Italian,  "  In  Londra,  possiamo  venders 
h  cose  regolare ;  ma  in  campagna,  ci 
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vuole  il  colorato  e  barbaresco"-~-u  In 
London  we  can  sell  the  regular  things ; 
but  here  (in  the  couutry)  we  must  have 
the  coloured  and  barbarous.*'  By-the- 
bye,  I  will  remark,  that  the  Italian  did 
not  mean  to  attach  the  epithet  of  "bar- 
barous" to  the  coloured,  merely  as  co- 
loured ;  though  I  do  nut  mean  to  say 
that  he  was  actually  aware  of  the  fact  of 
the  ancients,  both  Greeks  and  Romans, 
painting  the  statues  of  iheir  gods  and 
goddesses  to  the  natural  hues,  and  cloth- 
ing them  in  garments  according  to  the 
most  approved  f  ashion  of  the  day. 

I  should  think  that  there  can  be  little 
doubt  but  that  the  contsinplatiou  of, 
and  the  drawing  from,  good  statues  or 
casts  is  far  more  efficacious  in  infusing 
a  right  knowledge  of  design  into  the 
student,  as  well  as  good  taste  and  judg- 
ment in  the  public,  than  engravings, 
drawings,  or  paintings,  can  possibly  be. 
I  mean,  that  ceteris  paribus,  the  dif- 
fusion of  good  statues  or  casts  will  have 
a  far  greater  effect  in  a  community  tnau 
an  equal  diffusion  of  engravings  and 
paintings.  The  facilities,  however, 
which  occur  in  the  dissemination  of  the 
latter,  through  the  innumerable  publi- 
cations which  are  now  accompanied  by 
wood  cuts  or  superior  engravings,  must 
give  it  the  lead  in  the  power  of  general 
instruction  to  a  community. 

Speaking  of  castings  in  plaster  of 
Paris,  I  will  mention  a  circumstance 
which,  I  dare  say,  most  of  your  readers 
will  feel  aware  of.  which  i?,  the  very 
imperfect  representations  of  fishes  ex- 
hibited in  museums  and  collections  of 
natural  history,  when  the  stuffed  skins 
of  the  animals  are  given  as  something 
like  unto  the  originals.  When  we  look 
upon  the  stuffed  and  varnished  skin  of 
fishes  we  have  never  seen  alive  or  dead, 
the  faults  in  the  representations  do  not 
strike  us ;  but  let  any  one  look  at  the 
preserved  specimens  of  cod,  soles,  sal- 
mon, pike,  trout,  &c,  with  the  very 
physiognomy  of  which  he  is  quite  fami- 
liar, and  he  will  surely  require  the  aid  of 
the  name  affixed  to  the  specimen  in 
order  to  recognise  his  old  acquaintance ! 
Not  one  of  the  stuffed  fishes  of  the  col- 
lections bear  any  greater  resemblance 
to  the  real  animals,  than  a  stocking 
stuffed  with  hay  or  wool  would  have 
any  anatomical  resemblance  to  the  leg 
of  a  human  being !  The  transforma- 
tions of  the  stuffer  are  truly  ludicrous. 
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But  it  is  not  his  fault ;  it  is  the  process 
which  is  entirely  inadequate  to  the  pur. 
pose.  Birds,  and  some  animals  with 
Jong  hair,  such  as  bears,  &c,  may  be 
tolerably  well  represented  through  the 
art  of  e tu fling,  &<*.  But  has  any  one 
seen  a  stuffed  horse  ?  I  have,  at  Paris 
sod  elsewhere  j  and,  unfortunately,  our 
eyes  are  so  familiar  to  the  "  noble  pre- 
seoce,1'  and  to  every  beautiful  swell  and 
turn  of  the  limbs  and  muscles  of  that 
noble  anim*l,  that  the  specimens  I  al- 
lude to,  although  executed  by  the  first 
anisis  of  the  line  in  the  world,  might 
almost  be  mistaken  fur  apes,  or  even 
cows,  but  for  want  of  the  ears  ami  horns  1 
But  I  am  too  prolix  in  the  introduction 
of  the  trifle  I  have  to  present  to  such  of 
your  readers  as  are  fond  of  fish  and  fish- 
ing, which  has  been  my  only  diversion 
for  many  years.  I  have  been  in  the 
habit  of  catching  pike  of  10,  12,  and 
20  bs.  weight  ;  trout  of  7.  10.  and 
1  libs. ;  and  in  Italy,  fish  of  much  larger 
size.  I  was  for  some  time  in  the  habit 
of  preserving  a  drawing  of  the  best  fish, 
by  laying  them  on  paper  and  taking  the 
outline,  an  exact  fac-simile  as  far  as 
that  went-  I  then  attempted  to  stuff 
some  of  them,  but  succeeded  no  better 
than  the  gentlemen  of  the  museums.  I 
then  thought  of  taking  a  cast  in  plaster 
of  Paris  of  the  fish,  which  I  executed  in 
more  ways  than  one,  all  equally  satis- 
factory. First,  I  took  a  cast  of  the  fish, 
and  then  saturated  it  with  linseed  oil, 
and  painted  it  from  nature,  so  as  to  be, 
to  all  intents  and  purposes,  a  fac  simile. 
Secondly,  I  skinned  the  fish,  took  a  c»sr, 
and  then  drew  the  skin  over  the  cast. 
Thirdly,  I  made  the  cast  from  the  un- 
skinned  fish,  then  skinned  it,  and  drew 
the  skin  over  the  cast.  Toe  only  diffi- 
culty I  had  was  with  the  skin  of  the  head, 
but  that  is  of  no  consequence,  and  it 
might  be  overcome  after  three  days'  ap- 
plication. But  by  painting  the  cast  the 
most  perfect  facsimile  is  produced, 
both  in  form  and  colour ;  aud  the  latter 
will  not  be  liable  to  the  changes  and 
blackening  which  occurs  to  the  var- 
nished skins  of  fishes. 

I  fear  that  you  will  accuse  me  of  oc- 
cupying your  valuable  columns  with 
much  trivial  matter ;  but  as  far  as  the 
preservation,  or  rather  representation,  of 
fishes  and  reptiles  is  worthy  of  consi- 
deration, I  think  that  the  «•  preservers" 


will  be  benefitted  by  this  communi- 
cation. 

Another  word  or  two  on  a  subject  con- 
nected with  the  pieservation  of  stone 
and  roofs,  &c.  The  stone  of  which  the 
Church  of  St.  Peter's,  at  Rome,  is  con- 
structed, is  a  calcareous,  stalictitious 
stone,  called  Travertino,  formed  by  an 
agglomeration  of  bu»hes,  leaves,  roots, 
and  some  shells,  by  means  of  a  calca- 
reous fluid  by  which  the  whole  is  fossil* 
ised.  The  very  process  of  this  forma- 
tion may  be  observed  in  all  its  various 
stages  of  progression  and  completion  on 
the  ro*d  to  Tivnli,  about  twelve  miles 
from  Rome.  This  is  an  interesting 
topic,  but  I  must  only  allude  to  it  in 
order  to  introduce  the  Travertino,  which 
I  have  to  represent  as  rather  liable  to 
honeycombs.  These  honeycombs,  when 
they  occurred  in  the  surface  of  any  of 
the  steps,  copings,  ttrraces,  &c,  on  the 
vast  surface  of  the  top  of  St.  Peter's 
Church,  were  usually  filled  with  melted 
pitch  or  some  kind  of  cement ;  but  the 
great  heat  of  the  sun,  combined  with 
the  action  of  the  air  and  water,  soon 
melted,  decomposed,  and  dissipated 
these  fillings  in.  In  1804,  1  recommended 
the  application  of  melted  sulphur  into 
all  honeycombs,  cracks,  crevices,  and 
junctions  in  the  stone  or  clinkers  which 
constitute  the  top  and  pavements  of 
St.  Peter's  Church,  which,  in  extent  and 
appearance,  is  vrrv  much  like  a  small 
town  or  fortress.  The  sulphur  was  uni- 
versally applied;  and  up  to  1815, I  had 
frequent  ocular  proofs  that  it  was  no 
more  affected  by  the  sun  or  atmosphere, 
than  would  have  been  so  much  pure 
gold.  To  this  J  will  only  add,  that  from 
subsequent  experiments  I  have  found, 
that  by  the  addition  to  the  sulphur  of  a 
small  quantity  of  iron  filings,  a  very 
hard  sulphuret  of  iron,  or  artificial 
pyrites,  is  produced.  Copper,  or  brass 
filings  would  probably  produce  an  ana- 
logous result. 

I  have  read  with  very  great  satisfac- 
tion, in  your  last  Number,  Mr.  Thomas 
S.  {Mackintosh's  Electrical  Theory  of 
the  Universe,  to  which  I  take  the  liberty 
of  soliciting  tue  particular  attention 
of  your  philosophical  readers,  i  shall 
venture  to  offer  some  remarks  upon 
it  next  week.  Meantime,  I  have  the 
honour  to  be,  Sir,  your  obedient  servant, 

F,  Macbroni, 
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SELECT  COMMITTEE   ON  ACCIDENTS  IN 
MINES. 

Extract!  from  the  Mirwtei  of  Evidence. 

[We  gave  in  our  last  Number  the  Re- 
port of  the  Committee  of  the  H  use  of 
Commons  on  this  deeph-intere*  in& 
subject,  and  sliall  now  proceed  to  ex 
tract  those  parts  of  the  evidence  which 
are  more  particularly  referred  to  by  the 
Committee,  as  furnishing  the  reasons  for 
the  conclusions  at  which  they  have 
arrived  —  Kd  M.  M.] 

Janes  John  Wilkinson,  Esq.,  examined  : 

Have  you  for  some  years  taken  a  lively 
interest  in  the  working  of  coal  mines,  in  the 
northern  parts  of  this  kingdom?—  Yes ;  in 
the  calamitous  accidents  which  have  arisen 
in  the  working  of  coal  mines. 

Are  you  one  of  the  original  members,  if 
not  the  original  proposer,  of  a  society  for 
preventing  accidents  in  coal  mines,  in  the 
eonnty  nf  Durham!— I  was  the  original  pro. 
poser  of  th*t  socie'y. 

Can  you  give  the  Committee  any  informa- 
tion relative  to  the  objects  nf  their  inqnirv? 
—  On  the  25th  of  May,  1812,  an  accident 
happened  at  Felling,  near  Gateshead,  in 
which  ninety-two  person?  suffered.  T  was 
particularly  struck  with  this  verv  afflicting 
accident,  and  the  more  so,  from  a  circum- 
stance which  I  am  sure  will  have  its  due 
effect  upon  the  Committee,  and  that  was 
this,  that  after  ninety,  if  not  the  whole,  of 
the  sufferers  had  b»>en  taken  out  of  the  mine, 
and  on  a  particular  day,  the  coffin  of  what 
may  be  called  the  first  of  the  sufferers  began 
the  procession,  which  increased  before  it  got 
to  the  church  until  it  amounted  to  a  proces- 
sion of  ninety  coffins,  with  mourners;  this 
struek  me  particularly,  and  I  thought  if  this 
could  possiMy  be  remedied,  it  would  be  doing 
a  great  good  to  society.  I  went  into  the 
north  of  England  in  the  long  vacation  of 
1813,  and  I  consulted  many  of  my  friends, 
and  the  result  wa«,  that  I  considered  it  my 
duty  to  call  the  attention  of  the  public  to 
these  accident*,  to  have  a  full  investieation 
into  the  whole  subject,  and  to  see  if  any 
remedy  cnuld  b-  applied.  On  the  1st  of 
September,  1813.  I  published,  and  sent  into 
Durhnm  and  Northumberland,  proposals  for 
a\.  society  for  preventing  accidents  in  coal 
nines;  this  wan  circulated  by  letters.  &c., 
very  extensively,  and  among  the  rest  came 
to  the  notice  of  the  late  Bishop  of  Durham  ; 
his  lordship  wrote  to  the  late  Dr.  Gray,  after- 
ward*  Bishop  of  Bristol,  to  sav  that,  be  gave 
Dr.  Gray  a  rarie  blanche  to  do  any  thing 
that  might  be  necessary  in  the  formation  of 
such  a  society.   After  consulting  with  many 


of  my  friends,  with  Sir  Ralph  Millbank<j 
and  Dr.  Gray,  and  Dr.  Clanny,  on  the  27th 
of  September,  1813,  was  published  a  hand* 
bill  for  a  public  meeting  for  the  establish- 
ment of  the  society  at  Sunderland,  and  ca 
the  1st  of  October,  1818,  the  meeting  was 
actually  held  at  Sunderland,  Sir  Ralph  Mill* 
banke  in  the  chair,  in  which  a  committee  was 
appointed,  and  I  bad  the  honour  of  receiving 
the  thanks  of  the  society  for  having  suggested 
the  plan  of  the  society.  The  Committee 
began  its  meetings,  and  received  a  variety  of 
communications,  and  one,  which  I  beg  to 
call  the  attention  of  the  Committee  to,  was 
a  communication  from  Mr.  William  Chap- 
man, now  deceased,  the  celebrated  civil  en- 
gineer, on  the  causes  of  frequent  explosions 
of  inflammable  gas.  In  November,  IS  13, 
the  society  published  its  first  report,  which  I 
beg  to  lay  upon  the  table.  (The  Witness 
delivered  in  the  report,  which  was  laid  upon 
the  table.)  That  report  contained  a  preface, 
stating  that  their  funds  were  small,  and  that 
they  had  received  several  communications, 
and  amnntr  the  rest  a  very  valuable  letter 
from  Mr.  Buddie,  which  forms  the  basis  of 
their  first  report,  it  was  soon  ascertained 
that  the  townships  and  parishes  were  ex- 
tremely negligent  in  calling  upon  the  coroners 
in  cases  of  accidents,  and  Dr.  Gray  spoke  to 
the  magistrates,  and  the  consequence  was 
a  charge  at  the  sessions,  which  brought  on  a 
better  system  ;  and  by  Sir  John  Bayley  also, 
a  charge  at  the  assizes,  which  contributed  to 
the  like  effect.  It  was  thought  advisable  to 
apply  to  Sir  Humphrey  Davy,  and  1  called 
at  the  Royal  Institution  on  Sir  Humphrey 
Davy,  but  he  had  gone  to  Paris;  I  put  a 
letter  into  the  post-office  for  him,  but  not 
having  paid  the  foreign  postage,  it  was  re- 
turned to  Mr.  Burn,  the  secretary  of  the 
society.  Tn  1815,  Dr  Gray  was  requested 
to  write  to  Sir  Humphrey  Davy,  as  chair- 
man of  the  Committee,  to  interest  himself 
in  the  cause;  and  Sir  Humphrey  Davy  came 
into  the  North  either  in  August  or  September, 
1815,  and  met  several  of  the  gentlemen  of 
the  Committee,  and  others,  at  Dr.  Gray's. 
Sir  Humphrey  Davy  afterwards  saw  Dr. 
Clanny  and  his  lamps,  and,  I  am  persuaded, 
derived  considerable  advantage  from  them. 
Sir  Humphrey  Davy's  lamp  cameoutin  1816. 
I  am  sorry  to  state  that  the  society  received 
very  little  support  or  funds  from  the  coal- 
owners,  but  I  am  glad  to  state  that  there  was 
a  greater  vigilance  in  working  coal  ipines, 
and  a  better  system ;  that  fewer  aeoidents 
happened ;  and  I  am  persuaded  many  valua- 
ble lives  preserved  to  their  families  and  their 
country.  Mr.  Ruddle's  pamphlet  was  a  va« 
luable  addition,  both  to  the  miners  and  to 
science.  Sir  Humphrey  Davy's  and  Mr. 
Stephenson's  lamps  also  contributed  to  reduce 
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those  accidents.  I  believe  much  remains 
now  still  to  be  done.  The  accidents  in  coal 
mines  may  arise  from  improper  working,  as 
to  which  I  beg  to  refer  the  Committee  to  Mr. 
Buddie's  letter,  in  our  first  report.  During 
the  time  that  the  society  was  in  activity,  a 
person  of  the  name  of  Ryan,  from  Ireland, 
came  to  the  society  with  a  new  system  of 
ventilation,  the  object  of  which  was  to  do 
away  almost  entirely  with  the  braticing  and 
boarding  of  what  may  be  called  the  old 
system,  but  Mr.  Ryan's  plan  did  not  succeed. 
Another  system  of  working  will  be  explained 
to  the  Committee  by  Mr.  Martin.  Accidents 
may  also  arise  from  improper  ventilation.  I* 
beg  to  refer  the  Committee  to  the  plans  of 
ventilation  mentioned  by  Mr.  Buddie,  in  our 
first  report,  by  a  furnace,  page  6 ;  by  a  water- 
wheel,  page  6;  by  a  hot  cylinder,  page  7 ; 
by  air-pumps,  page  7;  and  by  air-coursing, 
page  17;  and  also  to  the  defects  of  the  sys- 
tem, in  page  21.  After  the  ventilation  comes 
the  system  of  light  to  the  miner ;  and  I  beg 
to  refer  the  Committee  to  light  by  candles, 
mentioned  by  Mr.  Buddie  in  out1  report,  page 
18 ;  by  the  steel-mill,  in  page  20 ;  then 
come  the  diffeient  lamps.  The  first  lamps 
in  priority  are  Dr.  Clanny's,  who  has  been 
theinveBtor  of  several,  and  has  been  an  in- 
defatigable  labourer,  but,  I  am  sorry  to  say, 
has  received  bo  reward.  Sir  Humphrey 
Davy's  is  a  beautiful  invention,  and  a  great 
improvement,  and  did  great  good;  but  on 
inquiry  in  the  North  of  England,  I  believe 
it  is  liable  to  accidents  by  pieces  of  coal,  by 
the  stour,  particles  of  coal-dust,  settling  on 
the  meshes,  and  by  sudden  blowers  of  gas; 
and  I  think  it  would  be  improved  if  there 
were  a  rim  which  would  keep  what  we  call  the 
stour  in  the  north,  the  dusty  atmosphere, 
from  descending  upon  the  gauze  ;,  and  if  the 
upper  part  of  the  gauze  was  made  in  the 
shape  of  an  inverted  cone,  the  dust  would  be 
less  liable  to  settle.  Sir  Humphrey  Davy's 
lamp,  in  my  opinion,  has  suffered  from  the 
indiscreet  zeal  of  his  friends  in  not  allowing 
it  to  be  an  imperfect  instrument,  or  rather  in 
insisting  that  it  is  completely  perfect.  It 
was  soon  ascertained,  I  believe,  that  Sir 
Humphrey  Davy's  lamp  wanted  a  sufficient 
li?bt,  and  a  reflector  was  added  to  it ;  whether 
it  is  now  used  or  not  in  collieries,  I  am  not 
aware.  With  Sir  Humphrey  Davy's  lamp 
ought  to  be  mentioned  Mr.-  Stephenson's, 
another  valuable  addition  to  coal  mines,  on  a 
similar  .principle  ;  there  is  a  dispute  as  to 
priority  between  Sir  Humphrry  Davy  and 
Mr.  Stephenson.  I  now  conic  to  another 
subject  of  considerable  importance  in  work- 
ing mines,  which  has  already  been  men- 
tioned to  the  Committee,  and  that  is  the 
danger  that  arises  from  breaking  into  old 
workings  or  wastes.  This  occasioned  the 
dreadful  accident  at  Heaton,  and  for  prevent- 


ing this  in  future,  I  beg  to  present  to  the 
Committee  two  pamphlets  by  Mr.  Thomas 
and  Mr.  William  Chapman,  on  the  propriety 
of  having  maps  of  all  the  workings  of  coal 
mines.  I  beg  leave  also  to  call  the  attention 
of  the  Committee  to  the  lead  mines,  and  to 
express  my  opinion  that  cleanliness  must  add 
considerably  to  the  health  of  that  body  of 
miners,  who  suffer  much  in  their  health. 

Mr.  Nicholas  Wood,  examined : 

Are  you  engaged  professionally  as  a  col- 
lier-viewer in  some  of  the  largest  collieries  in 
the  counties  of  Northumberland  and  Dur- 
ham ? — Yes;  I  am  viewer  for  Lord  Ravens- 
worth  and  partners'  collieries,  and  I  am 
engaged  in  Gateshead  Park  and  Tyne  Main 
collieries. 

Are  you  the  author  of  a  work  that  has  been 
given  to  the  public  on  railroads  ? — I  am. 

Will  you  have  the  goodness  to  state  to  the 
Committee  your  idea  of  the  coal  strati  fica- 
tions  of  the  North  of  England,  as  productive 
of  carbureted  hydrogen  gas? — The  coal  in 
the  Narth  of  England  generally  lies  in  seams, 
varying  from  three  feet  to  six  feet  in  thick- 
ness ;  it  consists  of  different  varieties  of  coal, 
some  considerably  more  bituminous  thm 
others,  which  may,  perhaps,  be  classed  into 
bituminous  or  caking  coal,  and  slaty,  or  coal 
that  does  not  cake. 

Do  you  consider  the  bituminous  or  caking 
coal,  or  the  slaty,  to  generate  greater  quan- 
tities of  carburetted  hydrogen  gas! — The 
bituminous  coal. 

Arc  those  stratifications  liable  to  inter- 
ruptions or  dislocations? — To  considerable 
dislocations  and  interruptions,  both  in  num-i 
ber  and  extent. 

Have  you  ever  observed  a  greater  or  less 
generation  of  carburetted  hydrogen,  where 
those  interruptions  or  dislocations  take  place  f 
— In  answering  that  question,  I  do  not  know 
whether  it  would  not  be  necessary  to  enter 
into  an  explanation  of  the  manner  in  which 
the  gas  exists  in  the  coal,  in  the  first  in- 
stance, and  then  to  point  out  the  way  in 
which  those  dikes  and  slips  affect  that  gas, 
and  bring  it  in  contact  with  the  miner,  in 
the  operation  of  working  the  coal. 

The  Committee  wish  you  to  proceed  to 
give  your  opiuion  of  how  the  carburetted 
hydrogen  gas  is  suspended  in  the  coal  strati- 
fication, and  the  alterations  which  take  place 
in  consequence  of  those  disruptions  and  dis- 
locations 1— In  the  operation  of  working  the 
eoal,  we  .find  in  practice  a  continual  hissing 
sort  of  noise  in  the  coal,  especially  where  it 
abounds  very  much  with  inflammable  gas. 
Lately,  by  means  of  cutting  coal  into  very 
thin  slices,  and  magnifying  those  slices,  it 
has  been  ascertained  that  the  coal  is  very 
porous,  and  that  those  pores  contain  bitumen 
distinct  from  the  chemical  composition  of  the 
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coal  itself  j  and  in  those  pores  also,  I  believe, 
the  gas  is  contained,  either  in  a  state  of  very 
high  compression,  or  it  has  been  surmised 
that  it  exists  in  a  liquid  state,  which  contains 
a  still  greater  quantity  in  a  smaller  bulk*  I 
have  brought  sketches  of  some  of  those  coals 
that  have  been  sliced  and  highly  magnified, 
to  enable  the  Committee  to  observe  the  na- 
ture and  appearance  of  those  pores.  The 
very  dark  appearance  in  these  specimens  is  the 
bitumen  supposed  to  be  in  the  cavities,  and 
the  round  spots  are  the  cavities  where  it  is 
supposed  ihe  gas  exists.  This  mode  of  ex- 
amining the  structure  of  coal  was  an  inven- 
tion of  Mr.  Witbam's. 

[The  Witness  produced  the  drawings,  which 
were  inspected  by  the  Committee.'] 

The  Committee  observe,  that  upon  these 
sketches  are  certain  numbers;  are  those  the 
numbers  by  which  you  are  familiar  with  the 
different  specimens  here  pourtraved  f — Yes. 

Will  you,  in  the  course  of  your  examina- 
tion, alludtt  specifically  to  the  drawings  by 
their  number,  and  describe  them  in  succes- 
sion ? — I  can  do  so ;  I  should  observe,  that 
these  drawings  which  I  exhibit  are  from  a 
paper  read  by  Mr.  Hutton,  of  Newcastle- 
upon-Tyne,  which  has  not  been  published, 
but  which,  I  understand  from  him,  he  intends 
to  publish  shortly, 

Do  you  suppose  that  there  would  be  any 
objection  to  copies  of  these  drawings  being 
made,  in  furtherance  of  the  object  of  this 
inquiry  f— I  should  think  not 

The  Committee  understand  these  drawings 
to  be  correct  copies  of  the  appearance  of  cer- 
tain portions  of  coal,  sliced  as  you  have  de- 
scribed, when  submitted  to  a  strong  magnify- 
ing power?— Mr.  Hutton  stated  them  to  me 
to  be  correct  copies. 

Will  you  have  the  goodness  to  proceed  to 
describe  each  drawing  separately,  and  in  nu- 
merical order?— It  must  be  observed,  that 
the  description  I  give  is  from  reading  the 
paper  of  Mr.  Hutton,  not  from  my  own 
knowledge.  This  drawing,  No.  1,  is  stated 
to  be  a  slice  of  a  coal  from  Heaton  colliery, 
in  Northumberland;  and  the  appearances 
show  that  that  coal  contains  a  considerable 
number  of  pores,  and  that  coal  is  a  very  bitu- 
minous coal,  yieldiug  a  considerable  quantity 
of  gas. 

Do  you  find  quantities  of  gas  in  proportion 
to  the  size  and  number  of  cavities?— The 
experiments  have  not  been  sufficiently  nu- 
merous to  establish  that  fact.  No.  2  is  a 
specimen  of  slaty  coal,  in  which  the  cavities 
are  almost  entirely  extinct;  and  this  is  a 
coal  that  does  not  yield  much  gas,  if  any. 
No.  3  is  a  specimen  of  canncll  or  splint  coal, 
in  which  there  are  very  few  pores;  and  I  be- 
lieve that  cannell  coal  does  not  evolve  any 


thing  like  the  quantity  of  gas  that  the  No.  1 

does. 

Do  you  know  from  what  mine  the  speci- 
men of  cannell  coal  is  taken  ? — I  do  not. 
No.  4  is  a  specimen  of  anthracite  or  stone- 
coal,  from  South  Wales,  in  which  there  are  a 
considerable  number  of  pores  ;  and  I  know, 
from  my  own  experience,  that  that  coal  in 
some  mines  produces  a  considerable  quantity 
of  gas.  This  porosity  of  the  coal,  I  think, 
corroborates  what  we  find  in  experience  in 
working  the  mines:  in  the  course  of  working, 
we  find  the  gas  issue  from  innumerable  pores 
over  the  whole  surface  of  the  excavation; 
that  is  one  mode  in  which  the  gas  is  evolved 
in  the  mine,  and  the  force  with  which  it  is 
evolved  depends  very  much  upon  the  depth 
of  the  mine,  and  other  circumstances  re- 
specting the  dikes  that  I  have  mentioned  as 
crossing  the  coal  strata  almost  in  every 
direction.  I  have  a  working  plan  of  Kil- 
lingworth  colliery  here,  which  will  at  once 
explain  to  the  Committee  the  dikes  which 
have  been  met  with  in  that  colliery. 

[The  Witness  produced  the  plan,  which  was 
inspected  by  the  Committee.] 

The  lines  on  the  plan  that  you  produce, 
the  Committee  understand  to  designate  those 
interruptions  in  the  coal  stratifications  of 
which  you  have  already  spoken?— Ves. 

Some  of  those  throw  the  seams  of  coal  to  a 
higher  and  some  to  a  lower  level,  as  regards 
the  surface  of  the  earth  ? — They  do. 

What  is  the  size  of  this  mine?— This 
plan  is  four  chains  to  an  inch,  and  the  work- 
ings cover  about  800  acres,  worked  by  two 
pits. 

In  addition  to  the  emission  of  gas,  in  con- 
sequence of  the  porosity  of  the  coal  to  which 
you  have  alluded,  do  you  ever  find  consider- 
able escapes  of  gas  from  the  roof,  or  from  the 
floor  or  thill  of  the  seam  ? — We  do. 

What  is  the  nature  of  the  roof  or  thill  in 
the  mine  to  which  you  have  alluded  1— The 
nature  of  the  roof  varies  considerably.  Hav. 
ing  spoken  of  the  gas  being  produced  by 
those  pores,  the  slip-dikes,  which  are  cracks 
in  the  strata,  are  sometimes  filled  up  entirely, 
and  sometimes  they  are  not;  the  whole 
strata  consists  of  alternate  layers  of  sand* 
atone  and  shale;  where  the  shales  abut 
against  each  other  on  the  two  sides  of  the 
dike,  the  dike  is  filled  up  entirely;  but  where 
the  sandstone  abuts  against  sandstone,  there 
are  very  often  cavities  in  the  line  of  those 
dikes;  those  slip-dikes,  then,  act  as  tubes  or 
pipes  to  collect  and  convey  the  gas  extri- 
cated from  the  eoal  to  great  distances.  The 
gas  is  extricated  from  the  coal  into  these  ca- 
vities in  the  dikes,  and  they  convey  the  gas  as 
gas-pipes  to  different  parts  of  the  coal-field. 
When  one  of  those  dikes  is  met  with  in  the 
working,  independently  of  having  to  contend 
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against  the  extrication  of  the  gas  in  the  eoal 
itself,  the  gas  in  the  slip.dikes  is  thrown  out 
in  very  considerable  quantities;  and  as  those 
fissures  in  the  slip-dikes  are  generally  narrow, 
and  the  gas  comes  out  in  a  small  space,  it 
often  issues  with  great  force,  and  is  then 
known  by  the  term  "  blowers,"  and  the  size 
of  the  cavity  and  the  degree  of  pressure  to 
which  the  gas  within  is  subjected,  regulate 
the  force  at  which  it  issues  from  that  blower. 
I  have  mentioned  already  that  the  coal  strata 
consists  of  sandstone  and  shale;  sometimes 
the  immediate  cover  or  roof  of  the  coal  is 
sandstone,  and  sometimes  shale.  The  shale  is 
very  compact  and  quite  impervious  to  the  air ; 
and  in  coal-working,  where  the  roof  is  shale, 
there  is  no  discharge  of  gas  from  the  roof,  it 
entirely  exists  in  the  coal  itself,  unless  any 
break  of  the  strata  is  produced  by  accidental 
eauses,  and  a  communication  is  made  with 
the  more  porous  roof,  or  with  one  of  those 
slips  that  1  have  mentioned.  In  several  in- 
stances the  roof  of  the  coal  is  sandstone,  and 
sandstone  being  more  porous,  and  having 
more  fissures  in  it,  the  gas  in  ttjat  sort  of  roof 
is  more  liable  to  be  discharged  from  the  sand- 
stone than  from  the  roof  of  shale.  The 
same  takes  place  with  respect  to  the  thill  of 
the  coal.  Seams  of  coal  very  often  have 
thinner  seams  near  to  them,  below  or  above; 
if  tbe  thill  of  the  coal  be  shale,  it  is  only  when 
that  shale  is  broken  through,  and  a  commu- 
nication is  thus  made  with  the  lower  beds  of 
coal,  which  is  often  tbe  case  in  practice,  that, 
as  before  stated,  independent  of  the  supply  o 
gas  from  tbe  seam  which  is  working,  the  ad. 
ditional  supply  of  gas  from  the  scare  under, 
neath  is  encountered;  and  I  would  observe 
that  this  is  peculiarly  the  case  in  working 
pillars,  tbe  coal  being  entirely  taken  away, 
the  thill  is  more  liable  to  lift  up  and  com- 
municate with  the  lower  seam  than  in  the 
whole  coal-working.  This  likewise  occurs  in 
cases  where  the  original  pillars  have  not 
been  left  sufficient  to  support  the  incumbent 
strata ;  when  this  is  the  case,  what  is  called 
a  creep  takes  place,  which  is  the  act  of  tbe 
thill  or  floor  of  the  mine  being  lifted  up,  or 
the  superincumbent  strata  pressing  the  pillars 
into  the  tbill  of  the  mine,  which  is  thrown 
ap,  the  floor  is  thus  cracked,  and  communi- 
cates with  the  lower  seams;  there  is,  in  con* 
sequence,  an  extra  discharge  of  gas  from  the 
lower  seams. 

Then,  in  working  the  coal  mine,  a  blower 
may  be  discovered  cither  from  the  face  of  the 
coal  in  progress  of  being  wrought  from  the 
roof,  or  from  tbe  thill  or  floor  ?— In  all  those 
cases  we  meet  with  them.  Besides  those  that 
I  have  mentioned,  tbe  coal  itself  consists  of 
divisions,  or  a  sort  of  separation,  which  is 
termed  backs,  and  which  are  very  frequent 
in  some  mines  :  by  a  back,  I  mean  a  sort  of 


division  in  the  coal;  in  some  coses  it  it 
simply  a  division  without  any  other  pheno- 
mena. In  other  cases  there  is  a  piece  of  bad 
coal  between  the  sides  of  tbe  crack;  but 
those  backs  generally  do  not  either  elevate  or 
depress  tbe  coal,  they  are  merely  cracks  in 
tbe  coal  itself. 

And  those  backs  also  form  magazines  of 
gas  of  larger  or  smaller  extent  ?— The  backs 
themselves  do  not  form  a  magazine,. but  the 
coal  is  more  easily  separated  in  those  places 
than  in  the  solid  eoal.  In  approaching  one 
of  those  backs  the  pressure  of  the  gas  throws 
off  a  portion  of  the  coal  adjoining  it,  and 
the  gas  is  consequently  discharged  in  much 
greater  quantities  than  if  it  was  a  solid  mass 
of  coal. 

And  a  greater  emission  of  gas  frequently 
ensues  ? — Yes ;  that  occurs  in  some  cases  to 
such  an  extent,  as  I  believe  has  been  termed 
by  Mr.  Buddie  bags  of  gas,  being  thrown 
out  in  the  coal. 

What  do  you  understand  him  to  mean  by 
the  term  bags  of  gas? — A  bag  of  gas  is 
probably  some  cavity  filled  with  gas,  either 
in  the  coal  itself,  or  near  to  it;  and  so  far 
as  my  own  experience  goes,  they  are  gene- 
rally found  in  the  vicinity  of  those  backs;  I 
do  not  mean  by  bag  that  it  is  a  large  open 
cavity,  but  gas  highly  compressed,  throwing 
out  the  coal,  though  Mr.  Buddie  states  some 
instances  in  which  it  has  been  found  in  large 
bags;  but  I  do  not  know  that  trom  my  own 
experience. 

This  you  understand  to  be  gas  evolved  from 
the  coal,  confined  in  spaces  of  larger  or 
smaller  magnitude,  according  to  the  nature 
of  such  backs? — I  do. 

You  have  been  describing  tbe  effect  of  a 
thrust  which  breaks  tbe  thill,  causing  a  sud- 
den outburst  of  gas  collected  below,  where 
the  thill  was  composed  of  shale;  in  your 
judgment  is  it  more  dangerous  to  work  a 
mine  where  the  thill  is  of  shale,  and  liable 
to  those  sudden  outbursts,  than  when  it  is  of 
sandstone,  and  the  gas  is  perpetually  filter- 
ing through  ?— I  think  more  sudden  bursts 
of  gas  occur  in  shale  than  when  it  is  of  sand- 
stone ;  but  I  cannot  speak  at  present  of  any 
instance  that  I  know  where  the  thill  is  of  so 
porous  a  nature  as  to  allow  the  escape  of  gas 
through  it. 

Even  when  it  is  of  sandstone  ? — Where  the 
thill  is  of  sandstone,  the  sandstone  itself  is 
not  of  that  gritty  nature  to  allow  the  escape 
of  gas  through  it. 

You  mentioned  that  you  frequently  met 
with  collections  of  gas  in  the  slip-dikes,  which 
act  as  gas-pipes  to  convey  the  gas  for  consi- 
derable distances;  as  you  approach  the  slip- 
dike,  is  there  any  indication  of  one  being  in 
the  neighbourhood,  by  any  disorder  of  the 
strata?— In  several  cases,  in  approaching  a 
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dike,  the  coal  Is  more  tender ;  but  in  a  great 
many  cases  there  is  no  indication  whatever 
till  you  meet  with  those  dikes. 

Is  it  the  practice  of  the  miners,  where 
they  do  observe  an  indication  of  that  kind, 
to  use  extra  caution  with  their  lights,  for 
fear  of  coming  upon  a  slip-dike? — It  is 
always  the  practice,  where  any  indication  is 
shown,  that  they  are  likely  to  come  against 
a  slip-dike,  for  extra  precaution  to  be  shown ; 
and  I  will  refer  to  the  mode  of  doing  so  after- 
wards, on  the  subject  of  ventilation. 

Will  you  have  the  goodness  to  state  to  the 
Committee  what  are  the  different  descriptions 
of  gas,  according  to  their  chemical  defini- 
tions, which  are  met  with  in  working  those 
seams  of  coal  1— The  first  description  of  gas 
1  would  mention  is  the  car bu retted  hydrogen, 
which  is  the  fire-damp  of  the  coal-mines. 

Do  you  consider  that  you  have  already 
sufficiently  explained  to  the  Committee  your 
idea  as  to  how  this  gas  is  evolved  in  the 
working  of  the  mines!— I  think  I  have. 

Is  there  any  other  sort  in  addition  to  the 
carburetted  hydrogen  ?—  The  carbonic  acid 
gas  is  the  next  description  of  gas  which  is 
met  with. 

Under  what  circumstances  is  carbonic  acid 
gas  met  with  in  the  mines? — Carbonic  acid 
gas  is  of  much  more  specific  gravity  than  tbe 
carburetted  hydrogen,  and  it  is  found  in  the 
floors  of  mines;  its  existence  is  seen  in  the 
floor  of  tbe  mine  first.  I  cannot  account  for 
the  manner  in  which  it  is  produced;  it  is 
found  in  old  workings  more  frequently  than 
in  any  other  case.  In  coal  workings  it  is 
very  seldom  found,  unless  those  workings 
have  some  connexion  with  very  old  workings ; 
and  in  large  wastes,  and  in  old  workings,  it 
comes  pouring  out  in  very  extraordinary 
quantities,  and,  in  some  instances,  in  a  most 
unaccountable  way ;  but  this  gas  is  not  in- 
flammable. 

Have  you  ever  met  with  it  in  such  quanti- 
ties as  to  impede  the  working,  or  injure  the 
miners  in  their  pursuits? — I  have;  I  have 
met  with  it  in  such  quantities  that  the  candles 
would  not  burn  in  it ;  but  the  miners  are  not 
injured  by  it  till  a  considerable  time  after  tbe 
candles  are  extinguished. 

Of  course  the  miners  withdraw  upon  their 
lights  being  extinguished  by  tbe  emission  of 
carbonic  acid  gas?  — They  are  obliged  to 
withdraw  till  this  gas  is  drawn  off,  either  by 
ventilation  or  by  some  other  mode. 

What  other  mode ? — A  fall  in  the  baro- 
meter occasions  a  considerable  change  in  the 
quantity  of  this  gas  discharged;  if  the  baro- 
meter rises,  the  gas  then  withdraws  to  the 
old  workings,  and  does  not  come  out  in  such 
quantities. 

As  the  pressure  of  the  atmosphere  in- 
or  decreases,  the  emission  of  gas  is 


more  or  less  copious? — Yes,  and  the  dire-e 
tion  of  the  wind  has  in  some  eases  an  in* 
fluence  upon  it,  without  a  fall  in  the  baro- 
meter. 

Is  not  that  gas  much  heavier  than  atmo- 
spheric air?— It  is. 

Have  you  ever  known  any  mines  so  liable 
to  the  effusion  of  carbonic  acid  gas  as  to  be 
prejudicial  to  men  working  in  an  inferior 
light,  in  tbe  combination  that  takes  place 
between  atmospheric  air  and  that  gas? — I 
think  if  a  man  was  to  remain  in  it  for  any 
great  length  of  time  after  tbe  candles  are 
extinguished,  it  must  injure  his  health  ;  but 
I  have  not  had  any  complaints  in  the  ordi- 
nary working  of  collieries  infested  with  this 
gas.  1  have  the  charge  of  a  colliery  where 
considerable  quantities  of  it  are  discharged 
occasionally;  I  have  been  myself  in  it 
when  the  candles  would  not  burn,  and  I  must 
say  that  I  should  not  like  to  remain  in  it  any 
length  of  tin™  after  such  an  occurrence.  I 
do  not  think  that  tbe  men  could,  without 
injury,  remain  very  long  in  it,  but  the  men 
are  never  obliged  to  work  at  those  times ;  ia 
some  cases  tbe  working  is  suspended  till  tbe 
candles  will  burn  freely,  which  they  will  do 
even  with  a  considerable  quantity  of  that 
gas.  I  think  the  health  of  the  men  is  not 
injured,  I  would  not  say  at  all,  but  not 
materially,  in  working  such  collieries. 

You  are  not  aware  of  their  complaining^ 
that  although  tbe  quantity  of  foul  air  of  this 
description  is  so  great  as  to  injure  their  light, 
they  have  continued  their  workings  under 
circumstances  unfavourable  to  their  health? 
—I  have  never  known  an  instance  of  their 
refusing  to  go  to  work  where  they  were  de- 
sired to  go,  in  such  cases  the  practice  being 
not  to  enforce  the  working  where  it  was  in- 
jurious to  them. 

You  never  enforce  the  working  in  those 
cases,  if  any  objection  is  made?— We  do  not. 

You  state,  that  the  production  of  carbonic 
acid  gas  is  effected  by  a  change  in  the  wind, 
or  a  rise  or  fall  in  the  barometer;  is  the  pro- 
duction of  carburetted  hydrogen  in  the  same 
way  affected  ?— Yes,  more  so  than  the  car- 
bonic acid  gas,  as  being  of  lighter  specific 
gravity.  As  I  stated  before,  it  exists  in  tbose 
pores  of  the  coal  in  a  state  of  high  compres- 
sion ;  if  the  external  pressure  is  removed,  tbe 
balance  is  further  destroyed,  it  issues  in 
greater  quantities,  and  we  accordingly  find 
a  very  much  greater  discharge,  by  the  fall  of 
the  barometer. 

Have  you  never  known  the  carbonic  acid 
gas  emitted  in  such  quantities  as  to  produce 
an  immediate  sense  of  suffocation,  or  faint- 
ing, among  the  workmen?  —  No,  never;  I 
think  tbat  the  light  being  put  out  a  consider- 
able time  before  it  injures  the  workmen, 
guards  against  any  danger  of  that  kind. 
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Do  you  ever  find  it  emitted  from  the  fresh 
coal,  or  only  when  you  get  to  old  workings? 
—I  myself  know  no  instance  of  that  gas 
being  emitted  from  the  fresh  coal. 

Has  not  the  effect  of  an  explosion  of  fire- 
damp to  produce  water,  to  consume  the 
oxygen,  and  to  leave  the  carbonic  acid  gas? 
— The  effect  of  an  explosion  is  to  produce  gas 
nearly  of  that  Bature ;  but  where  1  am  speak- 
ing of  at  present,  and  where  the  mines  are 
most  addicted  to  that  sort  of  gas,  there  is 
very  little,  and,  in  the  greatest  majority  of 
instances,  no  in0ammable  air.  I  would  ob- 
serve, that  the  gas,  after  an  explosion,  is 
set  precisely  of  the  same  chemical  nature  as 
the  carbonic  acid  gas ;  there  is  a  great  quan* 
tity  of  azotic  gas  in  the  mine  after  explo- 
sions. 

But  you  have  not  observed  it,  in  point  of 
fact,  except  in  old  workings  ?— Only  in  old 
workings. 

Is  it  the  practice  of  professional  gentlemen, 
in  your  situation,  to  descend  old  shafts  into 
abandoned  mines,  and  have  you  ever  in  those 
cases  met  with  the  carbonic  acid  gas  in  such 
quantities  as  to  prevent  the  attempt  so  to  de- 
scend?—In  a  great  many  cases  I  have;  I 
have  been  interrupted  in  the  course  of  work- 
ing by  the  quantity  of  that  gas,  and  also  in 
getting  down  old  shafts  from  the  same  cause. 

In  old  workings,  in  which  the  air-coursing 
is  destroyed,  or  completely  damaged,  have 
you  any  simple  means  of  expelling  the  car- 
bonic acid  gas  to  enable  you,  or  the  work- 
men under  you,  to  descend  with  safety? — 
The  only  mode  we  have  of  expelling  the  gas 
is  to  carry  it  off  by  ventilation,  or  by  mixing 
the  atmospheric  air  with  it. 

Do  you  ever  meet  with  sulphuretted  hy- 
drogen in  the  course  of  mining? — I  have  met 
with  a  gas,  which  I  suppose  to  be  sulphu- 
retted hydrogen,  or  that  gas  in  combination 
with  carbonic  oxide,  in  the  Tyne  Main  col- 
liery, which  is  the  only  case  where  I  have  a 
personal  knowledge  of  the  existence  of  such  a 
gas,  though  I  have  beard  of  men  being  de- 
stroyed with  a  gas,  which  I  suppose  must 
have  been  of  the  same  kind  ;  I  have  not  had 
it  analysed,  but  I  think  it  is  sulphuretted 
hydrogen  mixed  with  carbonic  oxide,  from 
the  smell,  and  from  the  sides  of  the  old  work- 
ing containing  incrustations  of  sulphur.  This 
gas  is  of  a  very  peculiar  nature,  the  very  re- 
verse of  the  carbonic  acid  gas;  in  this  a  can- 
dle will  burn  and  life  is  destroyed :  I  have 
been  in  it  myself  and  have  felt  the  effects  of 
it,  to  a  certain  extent.  It  occurred  in  a 
situation  of  a  mine  where  the  men  could  go 
into  it  and  come  out  at  pleasure;  the  effect  is 
felt  upon  the  chest,  and  it  ultimately  destroys 
human  life,  though  during  the  whole  of  the 
time,  and  until  after  Hfe  is  extinct,  the 
candle  burns  very  brilliantly. 

What  are  tbe  immediate  indications  of 


the  presence  of  sulphuretted  hydrogen,  such 
as  would  be  observed  by  practical  workmen  t 
—The  first  indication  is  a  difficulty  of 
breathing,  the  candle  does  not  exhibit  any 
appearance  that  would  show  the  existence 
of  it. 

Would  not  the  lamp  or  the  candle  imme- 
diately indicate  the  presence  of  sulphuretted 
hydrogen?—!  could  see  no  indication  in  the 
candle  that  I  had. 

Under  what  circumstances  would  that  igni- 
tion, which  you  describe  as  leading  to  fatal 
consequences,  take  place? — There  is  no  igni- 
tion, but  it  produces  suffocation;  it  affects 
the  chest  first,  and  destroys  life  by  difficulty 
of  breathing,  or  by  spasmodic  affections. 

Will  you  give  the  Committee  any  instance 
in  which  human  life  has  been  lost  through 
the  agency  of  this  gas  ? — At  the  colliery  that 
I  mentioned,  the  Tyne  Main,  I  know  in. 
stances  of  men  being  rendered  insensible,  that 
is,  they  dropped  down  and  were  dragged  out 
by  other  men;  but  I  do  not  know  any  in- 
stance, within  my  own  knowledge,  of  human 
life  having  been  destroyed  by  iL  I  have 
heard  of  a  case  at  Hartley  colliery,  if  I  am 
at  liberty  to  mention  that  which  has  not 
come  under  my  own  observation. 

The  Committee  will  be  glad  to  hear  any 
facts  which  you  apprehend  you  have  received 
from  thoroughly  authentic  sources? — The 
case  to  which  I  allude  I  heard  from  the 
viewer  of  Hartley  colliery,  Mr.  Jebling,  it 
was  a  parallel  case  to  Tyne  Main.  At  Tyne 
Main  it  occurred  where  an  old  waste  bad 
been  drowned,  and  in  Hartley  it  was  a  simi- 
lar situation.  The  men  were  approaching' 
the  waste  and  boring  to  ascertain  its  exist- 
ence, they  met  with  the  water,  and  the  water 
and  this  air  issuing  through  this  hole  suffo- 
cated tbe  person  that  was  working,  aad  the 
other  men  that  went  to  his  assistance  found 
the  candle  burning  close  to  where  he  was 
lying  dead,  and  they  had  very  great  difficulty 
to  get  the  body  out  of  the  place  until  it  was 
properly  ventilated  ;  I  have  no  doubt  that 
this  case  proved  fatal  from  the  circumstance 
of  the  candle  continuing  burning,  and  the 
man  knowing  that  tbe  other  gases  showed 
some  indication  upon  the  candle  before  it 
was  fatal  to  human  life,  that  he  thought  that 
he  was  quite  safe  in  working  so  long  as  the  ' 
candle  burned. 

This  was  a  case  in  which  the  sudden  erup- 
tion of  sulphuretted  hydrogen  was  fatal  to 
human  existence,  though  not  indicated  by 
any  change  in  ignition? — It  was. 

Have  yon  observed  the  appearance  of  the 
candle  burning  in  such  gas  ? — I  have. 

Is  there  any  indication  in  it  of  the  exist- 
ence of  the  gas  ? — None  that  1  think  would 
operate  as  a  caution  to  the  miner. 

Is  there  no  indication  in  the  colour  of  the 
flame?  —  There  is  a  greater  brilliancy  of 
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flame,  I  think,  but  not  to  such  an  extent  as 
can  be  considered  in  any  degree  an  indication 
•f  danger. 

Are  there  any  other  instances  similar  to 
this  that  you  have  mentioned! — 1  do  not 
recollect  any  other  instances;  I  believe  the 
instances  are  very  few  indeed. 

The  Committee  understand  you  to  state, 
that  you  are  not  aware  of  this  gas  having 
been  analyzed  by  any  professional  chemist? 
—I  am  not  aware  that  it  has. 

But  the  consequences  which  you  have  de« 
scribed  confirm  your  impression,  in  addition 
to  that  of  the  smell,  that  it  is  sulphuretted 
hydrogen  1 — Yes;  the  existence  of  sulphur 
in  that  place,  and  the  smell  itself,  is  what 
leads  me  to  believe  that  it  is  sulphuretted 
hydrogen,  but  I  think  a  considerable  quan- 
tity of  carbonic  acid  gas  is  in  combination 
with  it. 

Is  there  no  combination  of  hydrogen  that 
could  produce  that  effect?— I  think  sulphur 
is  one  of  the  parts  of  it ;  I  would  not  state 
what  the  other  is;  I  think  hydrogen  and 
carbon  is  the  other,  and  perhaps  I  may  have 
been  led  to  that  supposition,  by  having  read 
that  sulphuretted  hydrogen,  in  certain  combi- 
nations with  other  gases,  does  extinguish  life, 
and  yet  not  put  out  lights. 

Do  you  think  that  it  would  be  an  instan- 
taneous destruction  of  life,  or  would  not  the 
man  be  aware  of  some  circumstance  which 
would  lead  him  to  escape,  if  he  could  ? — The 
first  effect  that  arises  is  a  sort  of  spasm  in 
the  throat,  a  sort  of  catching  of  the  breath, 
that  is  the  first  effect  that  you  feel ;  then  you 
feel  a  pressure  on  the  chest,  which  increases, 
and  the  difficulty  of  breathing,  and  which 
would  be  a  sufficient  indication  for  him  to 
retire. 

Do  you  think  the  effects  would  be  so  sudden 
as  to  deprive  the  person  of  the  power  of  leav- 
ing the  place  in  which  he  happened  to  be! — 
I  think  wherever  this  gas  exists  it  is  not 
dangerous.  I  think  a  man,  with  sufficient 
precaution,  feeling  the  difficulty  of  breath- 
ing, may  withdraw  from  it  before  he  is  de- 
stroyed. 

Do  you  think,  in  the  case  to  which  yon  are 
referring,  under  the  symptoms  which  are  ex- 
hibited, the  man  would  not  have  endeavoured 
to  make  his  escape!— In  that  case  it  was  a 
very  peculiar  one,  it  was  tapping  aa  old 
waste,  where  the  gas  came  off  very  quickly, 
and  I  have  no  doubt  that  the  man  would  be 
destroyed  before  he  had  any  opportunity  of 
reflecting  on  his  situation,  as  regarded  the 
effect  of  that  gas. 

You  stated  that  in  boring  the  old  waste, 
the  water  and  gas  escaped  together  ? — I  did. 

You  have  explained  to  the  Committee  the 
way  in  which  the  gas  is  extricated  from  the 
coal ;  you  have  described  what  the  various 
gases  are  which  endanger  human  existence, 


and  impede  mining;  will  you  give  the  Com- 
mittee an  idea  of  the  means  which  have  bt-cn 
most  successfully  used  by  yourself,  or  other 
eminent  viewers,  to  dislodge  those  gases  from 
the  coal  mines  in  the  north  of  England  ! — I 
should  state,  generally,  that  the  only  means 
we  have  is  by  carrying  off  these  gases  mecha- 
nically by  a  current  of  atmospheric  air,  and 
that  current  of  air  is  produced  in  almost 
every  instance  by  the  operation  of  a  furnace. 

Do  you  produce  a  drawing  of  a  furnace, 
such  as  is  ordinarily  in  use  in  the  mines  ia 
the  north  of  England?— I  do. 

[The  Witness  produced  the  same,  which  was 
inspected  ha  the  Committee.] 

Will  you  explain  the  uses  and  advantages 
of  the  furnace  so  used  ? — The  use  of  a  furnace 
is  to  heat  the  air  passing  over  it,  and  by  its 
rarefaction  to  produce  a  current  in  the  mine; 
the  furnace  is  placed  near  the  bottom  of  one 
of  the  shafts,  or  the  division  of  a  shaft 
Perhaps  I  should  first  mention,  that  in  some  . 
cases  there  are  two  distinct  pits  to  a  colliery, 
in  one  of  which  the  air  descends,  and  in  the 
other  it  ascends.  In  other  instances  there  is 
only  one  pit,  which  is  divided  by  a  partition, 
or  what  is  termed  braticc. 

In  the  case  of  a  bratice  pit,  one  side  of 
the  bratice  forming  the  downward  current  of 
air,  and  the  other  the  upward  current  of  air! 
—Yes. 

And  the  bratice  is  a  wooden  partition  car- 
ried to  the  bottom  of  the  shaR!— It  is  a 
wooden  partition  carried  from  the  top  to  the 
bottom  of  the  shaft,  and  is  always  made 
double. 

Will  you  give  the  Committee  an  idea  of 
the  size,  in  square  feet,  of  a  furnace,  such 
as  you  would  think  necessary  for  a  mine  of 
considerable  extent?— I  would  observe,  the 
size  of  a  furnace  depends  very  much  upon  the 
extent  of  the  mine  to  be  ventilated  ;  the 
ordinary  furnace  is  about  six  to  eight  feet 
wide,  and  about  the  same  length.  Where 
the  mines  are  extensive,  and  require  a  larger 
furnace  than  that,  two  furnaces  are  placed  at 
the  bottom  of  the  shaft 

Are  those  constantly  supplied  with  fuel 
throughout  the  twenty-four  hours? — They 
are,  and  men  are  kept  constantly  to  attend 
upon  them  to  feed  them,  so  as  to  keep  up  as 
equable  a  heat,  and  as  great  a  current  of  air 
as  possible. 

Have  you  ever  known  any  instance  in 
which  an  air-pump  has  been  used  as  an 
auxiliary  in  extracting  foul  air,  or  in  forcing 
a  current  of  fresh  air  ?— I  have  seen  it  in 
use,  but  have  never  used  one  myself.  I  have 
made  some  calculation  of  the  power  of  the 
furnace  in  ventilating  mines,  and  the  princi- 
ple on  which  it  acts. 

CTo  be  continued.) 
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GALLOWAY'S  PATENT  PADDLE  WHEEL. 

■ 

Sir, — Mr.  Galloway  in  the  construc- 
tion of  his  wheel  has  assumed  that  the 
paddles  will  form  a  cycloidal  curve  in 
their  passage  through  the  water,  and  an 
advantage  thus  he  gained  by  each  rib  of 
the  float-boards  following  in  the  wake  of 
the  other.  Were  the  water  at  rest, 
(neither  flowing  with  the  vessel  nor 
against  it),  and  the  vessel  travelling  at 
the  same  speed  as  that  at  which  the 
wheels  revolve,  then  the  cycloidal  curve 
might  be  produced ;  but  even  that  is  an 
assumption  which  wants  proof.  Mr. 
Galloway  has  only  taken  into  account 
the  vessel's  motion,  and  that  erroneously 
calculated  as  equal  to  the  velocity  of  the 
wheels,  and  has  left  the  tide  (either  for 
or  against)  out  of  the  question ;  and  I 
can  assure  Mr.  Galloway  it  will  tarry 
for  no  man— not  even  for  him  nor  for 
his  wheels. 

The  inventor  seems  also  to  have  over- 
looked the  consideration,  that  a  square 
inch,  forming  a  part  of  a  small  surface, 
will  not  offer  resistance  equal  to  that  of 
a  square  inch  forming  part  of  a  larger 
surface  |  the  property  of  fluid  bodies 
being,  that  when  one  particle  is  struck, 
that  particle  strikes  another,  and  an- 
other until  some  way  of  escape  is  found 
from  the  propelling  or  striking  body. 
Therefore,  a  body  of  water  will  possess 
in  a  greater  degree  the  nature  of  a  solid 
resisting  medium  when  struck  with  a 
certain,  compact  superficies,  than  when 
struck  with  same  total,  but  divided,  sur- 
face.  This  effect  is,  of  course,  in  pro- 
portion to  the  distance  between  the  por- 
tions of  the  total  surface  and  the  size  of 
each  of  these  portions.    Mr  Galloway, 
by  dividing  the  piddle  into  bars  or  slips, 
therefore  makes  avenues  for  the  escape 
of  that  which  for  the  propulsion  of  the 
vessel  it  is  an  object  to  take  hold  of. 
It  may  be  answered,  that  this  law  of 
fluids  has  not  time  to  come  into  opera- 
tion in  consequence  of  the  velocity  of 
the  wheel ;  but  if  this  be  the  case,  then 
h  the  new  wheel  worse  than  useless,  in 
consequence  of  the  immense  back-water 
it  would  produce  ;  because  in  such  case 
the  cycloidal  paddles  would  act  like  so 
many  buckets,  each  upon  its  emersion 
li'ting  a  quantity  of  water  according  to 
its  dimensions,  the  velocity  not  giving 
time  for  any  escape  between  the  inter- 
laces, and  throwing  it  out  when  the 


cycloidal  curved  buckets  become  re- 
versed ;  and  perhaps  not  then,  for  it  is 
not  impossible  that  the  wheel  might  at* 
tain  a  velocity  equal  to  that  of  a  glass  of 
water  which  a  conjuror  will  swing  round 
without  spilling  a  drop  ! 

Taking  this  view  of  the  matter,  the 
wheel  vvould  be  more  efficient  revolved 
in  a  contrary  way;  such,  indeed,  was 
what  I  thought  was  intended  to  be  the 
case  on  a  first  glance  at  the  engraving, 
and  before  noticing  the  directing-arrow 
or  reading  the  description.  A  naval  friend 
of  mine,  well  acquainted  with  the  subject, 
also,  upon  looking  at  another  engraving 
of  the  wheel  without  any  dirccting- 
arrow,  and  judging  of  the  action  merely 
from  the  drawing  or  plan,  gave  it  as  hisr 
opinion,  that  it  was  intended  to  turn  in* 
the  direction  which  it  appears  would  be 
backward. 

Suppose  Mr.  Galloway's  wheel  to  be? 
effective  in  all  the  particulars  which  he 
claims,  what  is  to  be  done  in  the  back- 
ing of  a  ves*el  ?  From  the  shape  and 
disposition  of  the  paddles,  they  cannot 
be  equally  effective  both  ways  of  revolv- 
ing ;  and  if  it  has  not  the  power  of  back- 
ing pretty  quickly,  it  will  be  of  little 
use  in  a  river  so  crowded  with  craft  as 
the  Thames.  In  the  course  of  navi- 
gating the  pool,  how  often  are  the  com- 
mands of  the  captain  or  pilot  to  the  en~ 
gineer — "  back  her!"  "stop  her  T 
uttered  for  the  purpose  of  avoiding  coU 
lision  with  large,  or  the  running  down 
of  small  vessels?  From  my  own  ob- 
servation, I  should  say  some*  twenty  or 
thirty  times  in  the  course  of  a  trip  to* 
Gravesend.  Alas  !  for  wherries,  boats, 
and  barges,  when  the  adoption  of  Mr. 
Galloway's  invention  shall  put  it  out  of 
the  engineer's  power  suddenly  to  stop 
and  back  the  strainer  by  reversing  the 
wheel's  rotation  ! 

Yours,  &c. 
Scrutator  Mechanics. 

Dec.  2S,  1834. 

RA1LWAV  theorems. 

Sir,— I  am  sorry  to  see  the  pa/? s  of 
your  useful  Magazine  occupied  by  erro^ 
neous  theorems  intended  to  elucidate 
well-understood  subjects. 

It  is  very  generally  knownv  that 
gravity  generates  equal  velocities*  in 
equal  times,  or,  in  other  words,  that  a 
heavy  body  left  to  the  free  action  of 
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NOTES  AND  NOTICES. 


gravity,  has,  at  the  end  of  one  second, 
attained  a  velocity  of  32  feet  per  second, 
at  the  end  of  3  seconds  64  feet  per 
second,  and,  to  state  it  generally,  at  the 
eud  of  n  +  1  seconds  the  velocity  is  32 
feet  per  second  greater  than  it  was  at 
the  end  of  n  seconds. 

It  is  also  familiar  to  all  persons  who 
attend  to  these  things,  that  if  a  body  at 
rest  be  suffered  to  descend  freely  down 
an  inclined  plane,  whose  height  is  16 
feet,  it  will,  *hen  it  arrives  at  the  end 
of  such  plane,  have  acquired  a  velocity 
in  the  direction  of  the  plane  of  32  feet 
per  second,  let  the  length  of  the  plane 
be  what  it  may.  And  if  it  has  a  velocity 
of  m  feet  per  second  when  it  begins  to 
descend  the  inclined  plane,  it  will  have 
a  velocity  of  m  +  32  feet  per  second  at 
the  eud  of  it.  Hence  the  theorem, 
v  =  V  +g 1  sin.  i.— See  Gregory's  "  Ma- 
thematics for  Practical  Men,"  page  238, 
first  edition. 

In  the  above,  friction  and  its  effects 
are  disregarded ;  and  the  fractions  are 

*^  Yours,  &c. 

S.  Y. 


P.S.— Allow  me  to  ask  Iver  M'lver 
what  "every  writer  on  the  subject" 
means  s  and  A,  to  represent  in  tue 
•equation,  he  has  given  page  251. 


NOTES  AND  NOTICES. 
TT&e  First  Amendment  of  a  Specification,  tinder 
the  lace  Patent  Law  Amendment  Art  was  only 
enrolled  a  few  days  ago.  We  shall  Rive  the 
particulars  in  our  next.  There  was  a  certain  Spe- 
cial Attorney,  it  may  be  remembered,  who  asserted 
that  as  innch  had  been  done  as  far  bark  as  the  5th 
of  October  last  (with  the  vkw  of  showing  that  we 
knew  nothing  of  the  matter),  and  who  alterwards 
gave  the  Clerk  of  the  Clerk  of  the  Clerk  of  the  Pa- 
tents as  his  authority,  which  Clerk  of  the  Clerk  of 
the  Clerk  of  the  Patents  never  pnbhcly  denied  that 
the  latsehood  had  been  traced  back  to  Its  proper 
sonrce.  We  leave  both  gentlemen  to  their  own 
reflections. 

Palladium  has  not  until  within  the  last  few  years 
been  an  object  of  attention  from  Its  great  scarcity, 
the  ore  of  platina  being  the  only  source  from  which 
this  metal  was  derived,  and  in  which  Dr.  Wottas. 
ton  *irst  discovered  it  in  1803  I  noticed  the  exist- 
ence of  palladium  in  the  Brazilian  gold,  in  the  year 
1812,  Philosophical  Magazine,  vol  lx.,  but  until 
tny  engaging  with  the  Imperial  Brazilian  Mining 
Company,  its  extraction  to  any  extent  in  a  state  of 
purity,  and  for  use  in  the  arts,  had  not  been  effected. 
Palladium  exists  in  the  gold  of  the  Congo  Soco- 
district,  paitiy  in  a  native  state,  and  partly  in 
combination  with  the  gold.  It  is  nepara'ed  by  IDC 
nitric  acid  with  the  silver  used  for  ^fining,  and 
with  which  it  was  formerly  collected.  The  pro- 
perties of  this  metal  render  It  intrinsically  valuable 
in  "he  arts,  having  most  of  the  characters  of  platina, 


which  it  also  resembles  in  colour.  It  it  not  cor- 
roded by  the  action  of  the  atmosphere— Is  net  af- 
fected by  acids  (except  the  nitric),  under  extraor- 
dinary circumstances — i*  perfectly  malleable,  and 
being  only  llj  specific  gravity,  has  an  advantage 
over  platina  in  its  Introduction.  It  is  being  exten- 
sively used  in  mathematical  Instruments,  taking 
very  line  gradations,  also  by  dentists  in  lieu  of  gold 
or  platina,  for  lightning  points,  scale-pans,  small 
weisbts,  points  of  pencils,  in  lieu  of  steel,  and  a 
great  variety  of  other  purposes.  Its  alloy  with 
other  metals  are  also  highly  interesting — it  hardens 
silver,  and  prevents  it  from  tarnishing,  for  which 
property  it  might  be  advantageously  introduced  in 
surgical  instruments,— with  copper  and  Iron  it  has 
the  elasticity  of  the  best  steel.  The  oxide  of  palla- 
dium is  nsed  by  enamellers  for  forming  a  fine  hair 
brown  colour. — Mr.  O.N.  Johnson,  Mining  J cmrnai. 

LIST  OF  SCOTCH  PATENTS  GRANTED  BE- 
TWEEN THE  21st  NOVEMBER  AND  18th 
DECEMBER,  1833,  INCLUSIVE. 
John  Reynold?,  of  Liverpool,  gentleman,  for 

Improvements  in  railways.   Sealed  at  Edinburgh, 

December  7,  1835. 

Samuel  Faulkner,  of  Manchester,  cotton-spinner, 

for  au  improvement  in  the  carding  of  cotton  and 
other  fibious  substances,  by  a  new  application  of 
the-  machinery  now  in  use  for  carding  cotton  or 
other  fibrous  substances.    December  9. 

Miles  Berry,  of  No.  66,  Chancery-lane,  London, 
in  consequence  of  a  communication  made  to  him 
by  a  foreigner  residing  abroad,  for  an  improve, 
ment  or  improvements  in  the  making  or  construct- 
ing of  meters  or  apparatus  for  measuring  gas, 
water,  and  other  fintds.   December  9. 

John  Houldsworth,  of  Glasgow,  cotton-spinner, 
tn  consequence  of  a  communication  ma.de  to  him 
by  a  foreigner  residing  abroad,  for  certain  iin» 
provements  applicable  to  drawing  and  slubbing 
frames  used  in  the  manufacture  of  cotton 
fibrous  substances.    December  18. 


Patents  taken  out  with  economy  and  de- 
spatch ;  Specifications  prepared  or  revised  ;  Ca- 
veuts  enterf  d ;  and  generally  every  Branch  of 
Patent  Business  promptly  transacted.  Drawings 
of  Machinery  also  executed  by  skilful 
en  the  i 


Mr.  R.  Coles— Answered  by  post. 
We  are  much  obliged  to  Mr.  Dixon  fer  his  sug- 
gestion, and  shall  do  our  best  to  open  "  the  sealed 

DOOK. 

Communications  received  /rom  Mr.  Clibhorne— 
Mr.  Crombie— -Mr.  March— Antiqnus—R.  R.— Mr. 
Chittenden— C.  L.  P.— T.  C— Mr.  Matthews-  Bfr. 
Waldron. 

Erratum.- ~Pzgt  462,  first  column,  line  24,  for 
"  turned  "  read  "  tinned." 

The  Supplement  to  the  last  volume,  containing 
title,  Index,  &c.  and  pnrtrnit  of  Charles  Vitnoles, 
E«q.,  C.E.,  is  Just  published,  price  Od.   Also,  the 

volume  complete,  in  boards,  price  9*.  6d. 
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HUTCH  ISO.Vs  PATENT   PORTABLE  LEVER. 


Hutchison's  patent  portable  lever. 

The  portable  lever  represented  by 
the  prefixed  drawing,  consists  of  a 
square  thread  screw,  a,  three  inches  iu  di- 
ameter and  nine  feet  in  height,  placed  in  a 
perpendicular  position,  at  one  extremity 
of  a  light  and  portable  carriage  //.  Im- 
mediately in  the  rear,  and  within  four 
inches  of  the  screw,  there  is  a  cast-iron 
standard  b,  connected  at  its  lower  ex- 
tremity with  the  bearing  stand  t,  upon 
which  the  screw  rests  ;  within  two  feet 
of  the  top  of  this  standard  projects 
a  collar  or  stay  c  for  the  purpose  of 
steadying  and  causing  the  screw  a  to 
act  with  the  necessary  precision.  A 
moveable  cast-iron  lever  or  arm  d  pro- 
jects horizontally  from  the  screw  a. 
This  lever  rests  upon  a  copper  box  c, 
the  interior  of  which  is  a  female  screw. 
The  principal  action  of  the  machine 
takes  place  when  the  two  screws,  viz. 
that  in  the  box  and  the  nine  feet,  are 
put  in  motion  by  the  turning  of  the 
cross-head  /.  D  is  an  oblique  incli- 
nation of  the  lever,  which  presses  upon 
the  standard  6,  by  means  of  the  roller 
£ ;  and  this  roller  travelling  up  and 
down  with  freedom  upon  the  back  part 
of  the  standard,  renders  perfectly  secure 
and  accurate  the  entire  action  of  the 
lever<  The  standard  and  screw  are 
attached  to  a  revolving  axle  at  t,  so  that, 
by  disengaging  the  bolts  which  secure 
the  strutts  m  r»,  the  whole  apparatus 
may  be  lowered  upon  the  stage  g.  This 
process  is  so  exceedingly  simple,  that  it 
may  be  effected  with  perfect  ease  in 
less  than  five  minutes.  N  is  a  slight 
and  removable  platform,  which  rests 
upon  the  strutts  m  m,  and  is  chiefly 
supported  by  the  brackets  o  o.  Upon 
this  platform,  the  person  who  works 
the  cross-head  stands.  The  fore  part  of 
the  carriage  rests  upon  a  swivel  axle  s, 
for  the  purpose  of  enabling  the  machine 
to  pass  with  facility  any  obstructions 
which  may  be  in  its  way.  The  travelling 
roller  £  may  be  placed  near  the  standard 
at  P.  By  this  simple  contrivance  the 
lever  is  raised  from  its  hoiizontal  po- 
sition to  such  an  angle  or  elevation,  as 
will  suit  the  nature  of  the  work  it  is 
required  to  perform. 

it  will  be  perceived,  upon  an  accurate 
inspection  of  this  machine,  that  it  pos- 
sesses several  important  advantages. 

The  facility  with  which  it  may  be 
conveyed,  wherever  its  services  are  re- 


quired, is  of  itself  a  very  strong  recom- 
mendation. 

To  most  of  the  machines  which  are 
employed  in  raising  ponderous  weights, 
a  catch  or  lock  is  necessary  to  prevent 
the  too  rapid  descent  or  falling  of  the 
article  suspended  by  the  rope  or  chain. 
But  by  the  action  of  the  portable  lever, 
the  article  raised  or  lowered  is  always 
secure  from  the  accident  of  slipping  : 
it  is  therefore  unnecessary  for  the  man 
employed  in  turning  the  cross-head  to 
adopt  any  precaution  for  the  purpose  of 
preventing  such  an  occurrence. 

Accidents  are  daily  taking  place 
through  the  breaking  of  a  chain,  the 
snapping  of  a  rope,  pr  the  sudden  illness 
of  the  person  employed  in  turning  the 
windlasses  of  cranes,  and  other  ma- 
chines usually  employed  in  lifting  heavy 
materials.  But  this  lever  is  not  liable 
to  any  of  these  disarrangements  which 
result  from  such  casualties. 

This  useful  machine  was  constructed 
under  the  direction  of  Mr.  Hutchison, 
expressly  for  raising,  placing,  and  with- 
drawing the  retorts  in  the  London  Gas 
Works  at  Vauxhall ;  and  these  various 
processes  are  now  executed  by  means  of 
it  with  the  utmost  precision,  combined 
with  a  most  important  saving  of  time 
and  materials. 

A  tolerably  correct  estimate  of  its 
value  may  be  formed,  when  it  is  stated 
that  it  executes  in  fifteen  minutes  the 
entire  day's  work  of  twelve  men.  It  is 
calculated  that  the  saving  to  the  London 
Company,  where  there  are  nearly  1,100 
retorts  in  action,  effected  by  this  con- 
trivance of  their  ingenious  engineer, 
has,  in  the  space  of  eight  months, 
amounted  to  400/. 

There  can  be  little  doubt,  therefore, 
of  its  being  adopted  at  all  similar  estab- 
lishments. 

We  understand  that,  iu  consequence 
of  the  peculiar  applicability  of  this  lever 
to  lifting  and  placing  heavy  pieces  of 
ordnance,  &c.,  it  is  in  contemplation  to 
adopt  it  in  his  Majesty's  dock-yards.  . 

STREET- PAVE  ME  NTS. 

Sir, — In  one.  of  your  late  numbers, 
C.  B.  says,  "  Mr.  Davy's  remark  that 
certain  destruction  awaits  the  knees  of 
horses  falling  down  upon  the  rugged 
surface  of  the  new  coach-pavement  in 
Cow-laue,  Fish-street-hill,  &c,  is  true 
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to  a  certain  extent  J  but  so  long  as  the 
new  pavement  is  kept  in  a  good  working 
state  (as  rough  as  when  first  pitched  I 
presume  ia  meant),  there  is  scarcely  any 
fear  of  a  fall,  except  in  descending  f* 

Why,  Mr.  Editor,  no  one,  whether 
riding  or  driving,  dreads  falling  when 
going  up  hill. 

Once  more  let  me  be  heard  through 
your  columns  in  this  matter. 

My  simple  proposition,  offered  to  the 
public  in  various  ways  more  than  eight 
years  ago,  was  to  pitch  the  streets  with 
granite,  rough  on  the  edges  or  sides, 
three  to  four  inches  broad  each  way,  of 
the  same  dimensions  at  the  bottom  as 
on  the  surface,  and  on  no  account  to 
taper  the  stones  more  than  where  re- 
quired. 

By-the-bye,  the  wiseacre  improvements 
of  cutting  by  the  chisel  the  large  blocks, 
and  now  of  setting  the  stones  at  an 
angle,  prove  that  the  city  officials, 
who  are  always  locking  more  to  the 
money  things' will  bring  to  their  own 
pockets,  than  to  the  advantage  of  the 
blic  (for  example,  that  infamous  job 
rringdon  Market),  were  indebted  to 
my  suggestion  for  these  modifications  ; 
and  again,  let  me  din  in  their  ears, 
"  that  ft  is  the  interstices  between  the 
paving-stones  which  ensures  the  safe 
foot-hold  of  the  horse  in  his  progress, 
whether  slow  or  quick. " 

And  farther,  "  that  the  size  of  the 
paving-stcnes  laterally,  is  of  as  much 
consequence  as  their  being  shortened  in 
the  transverse  or  cross  breadth  (three 
to  four  inches  each  way  is  the  full 
dimension) ;  for  every  one  knows  that 
horses  often  slip  sideways,  as  well  as 
straightforward.  These  small  stones 
with  the  openings  between  them,  would 
render  a  paved  road  as  safe,  or  safer, 
than  a  macadamised  one,  and  less  ex- 
pensive, too,  than  the  present  heavy 
blocks ;  for  the  pieces  of  sufficient  depth 
(fourteen  or  fifteen  inches)  might  be  tri- 
angular, square,  nearly  circular,  or  of 
any  shape,  as  chance  might  furnish 
them,  if  all  rough,  in  some  degree,  on 
three  sides,  of  an  equal  depth." 

In  short,  this  method  1  so  long  ago 
proposed,  would  approach,  as  near  as 
can  be,  to  the  macadamised  road,  with- 
out its  liability  to  wear  out,  and  it*  occa- 
sional inequalities  when  new,  and  when 
worn  down. 
1  cannot  omit  this  opportunity  of  once 


more  urging  on  the  public  the  value  of 
a  railroad  on  the  banks  of  the  Thames, 
from  Westminster  to  London  Bridge, 
for  passengers  in  steam  carriages.  The 
countless  accidents  occasioned  by  those 
insolent  fellows,  cab  and  omnibus  dri- 
vers, together  with  the  confusion  and 
delay  in  passing  to  and  fro  from  one 
end  of  this  Babylon  to  the  other,  loudly 
call  for  prevention  in  some  shape  or 
other  Allow  me  to  refer  to  one  of  your 
former  numbers  for  some  of  the  details 
of  my  project,  and  to  express  a  hope 
that  some  one,  who  has  more  time  and 
money  to  spare  than  I  have,  will  start 
the  thing,  and  feel  the  pulse  of  the 
public  thereon. 

T.  C. 

Dec.  30,  1835. 
MR.   HERAPATH's   RAILWAY  THEOREMS. 

Sir, — The  concluding  remark  I  made 
in  my  article  (p.  219)  was,  "  That  Mr. 
Hera  path  had  done  himself  great  injus- 
tice by  denying  that  his  theorems  for 
railway  transit  were  not  intended  to  be 
mathematically  true."  Let  the  reader 
contrast  this  remark  with  what  Mr.  Hera- 
path  states  at  the  beginning  of  No.  2  of 
his  series :— "  Were  I  (says  Mr.  Hera- 
path)  to  pursue  the  course  most  agreeable 
to  myself,  and  which  might  perhaps  be 
expected  of  me,  I  should  begin  with  a 
mathematical  investigation  of  the  theory 
of  railroads,  &c."  The  only  part  of  Mr. 
Herapath's  investigations  that  can  be 
called  mathematical  is  given  at  the  be- 
ginning of  No.  3  of  his  series,  viz.  arti- 
cle 1,  on  the  force  of  traction  on  an 
ascending  or  descending  plane,  the  force 
of  traction  being  9}lbs.  per  ton  on  a  level. 

The  expressions,  "  I  ±  ^  very  nearly/' 

I  admit  to  be  true  for  all  intents  and  pur- 
poses, that  is,  in  the  case  of  an  equilibrio 
of  the  three  forces,  friction,  steam,  and 
gravity— then  when  the  plane  descends, 
and  h  is  less  than  22,  the  three  forces  are 

in  the  ratio  of  1,1 -A,  and  *  j  Dut 

when  h  —  22,  then  friction  and  gravity 
balance  one  another  ;  and  when  h  is 
greater  than  22,  there  cannot  be  an  equi- 
librium between  friction  and  gravity, 
unless  we  suppose  thnt  steam  or  some 
other  force  is  employed  in  opposition  to 
gravity.    Also  when  the  plane  ascends 
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the  three  forces  will  be  in  a  state  of  equi- 
librio,  when  they  are  in  the  ratio  of  1, 
h  h 

1  and       So  far  I  agree  with  Mr. 

22  22 

Herapath,  but  when  he  claps  a  crown 
upon  the  expressions,  1  ±     ,  and  gives 

30 

them  the  forms,  ^  (30  miles  per 

1  "^22 

hour  being1  the  full  speed  on  a  horizontal 
plane),  and  informs  us  that  they  are  ex- 
pressions for  the  velocity  of  transit  on  a 
descending  or  an  ascending  plane,  &c, 
I  must  tell  Mr.  Herapath  that,  although 
he  could  obtain  a  certificate  of  the  truth 
of  his  theorems  signed  by  every  F.  R.  S. 
in  the  kingdom,  I  would  still  remain  an 
unbeliever. 

Mr.  Herapath,  in  p.  182,  vol.  xxiii.  at- 
tempts to  give  us  what  he  calls  a  physi- 
cal investigation  of  the  truth  of  his  theo- 
rems, deduced  from  principles  given  in 
his  own  theory  of  physics,  (bless  the 
mark!)  but,  strange  to  say,  Mr.  Editor, 
the  great  challenger  of  the  Royal  Society 
does  not  himself  seem  to  have  absolute 
confidence  in  his  own  handiwork,  for  he 
says  (No.  618,  p.  182),  "  Let  it  be  dis- 
tiuctly  understood,  that  not  being  quite 
certain  of  the  principle  alluded  to,  1  do 
not  offer  it  as  a  demonstrated  solution ; 
but  1  should  be  glad  to  see  it  brought  to 
the  test  of  experiment,  &c."  1  am  sur- 
prised that  when  Mr.  Herapath  was  em- 
ployed in  making  experiments  on  the 
Liverpool  and  Manchester  Railway,  he 
did  not  put  this  grand  principle  to  the 
test  of  an  experiment;  or  if  the  idea  of 
its  application  has  beeu  an  after-thought, 
he  ought  to  have  bad  it  tested  before  he 
published  it  in  the  Mechanics'  Magazine, 
when  it  might,  perhaps,  have  been  the 
means  of  propping  up  his  own  system  of 
philosophy,  and  demonstrating  that  that 
grand  principle  which  was  first  conceived 
by  a  Playfair,  was  doomed  to  be  brought 
forth  by  a  Herapath.  But  such  sublime 
flights  are  too  refined  for  a  rough-shod 
Scotch  Highlander;  so  I  shall  drop  this 
part  of  the  subject,  and  luke  a  peep  at 
Mr.  Herapath's  patch- work. 

Some  kind  friend,  no  doubt,  whispered 
in  Mr.  Herapath's  ear,  that  infinite  and 
negative  velocities  would  be  rather  in- 
convenient for  railway  transit;  iu  conse- 


quence of  which,  or  something  else,  lie 
has  thought  proper  to  assume  a  fall  of  6 
feet  per  mile,  or  1  foot  in  880,  as  the 
greatest  limit  when  full  steam  is  applied. 
But  in  making  this  concession,  Mr.  Hera- 
path is  still  satisfied  (this  is  a  new 
thought)  of  the  perfect  accuracy  of  his 
theorems,  although  it  should  exceed  6 
feet  per  mile.  In  the  last  article  which 
he  has  written  on  the  subject  (No.  643, 
p.  195)  he  says,  "  that  his  reasons  for 
limiting  the  descending  application  to  a 
fall  of  6  feet  per  mile,  are  not  from  any 
defect  in  the  theorems,  but  from  consider- 
ations of  safety."  Well,  in  the  case  of  a 
fall  of  only  6  feet  per  mile,  and  a  start- 
ing velocity  of  30  miles  per  hour,  he  cal- 
culates that  the  velocity  attained  at  the 
end  of  a  mile  will  be  41£  miles  per  hour. 
And  again  (No.  9  of  his  series,  p.  425) 

he  tells  us,  that  2— —  =  2-T6T=:  1TST  mi- 
nutes, the  time  in  which  1  mile  will  be 
run.  Now,  a  velocity  of  1  mile  in  17V 
minutes  produces,  at  a  uniform  velocity, 
exactly  41 1  miles  per  hour.  Hence  it 
appears  that  Mr.  Herapath,  by  some  le- 
gerdemain trick,  contrives,  the  instant 
the  engine  and  traiu  commence  the  de- 
scent, to  convert  the  velocity  of  30  miles 
per  hour  into  a  uniform  velocity  of  41$ 
miles  per  hour!  Instead  of  41^  miles,  1 
calculated  (No.  640)  the  velocity  would 
only  be  32 J  miles  per  hour,  and  this  f 
did  upon  the  supposition  that  the  steam 
could  act  as  efficiently  on  the  descending 
plane  as  on  a  level.  In  doing  so  I  have 
rather  overrated  than  underrated  the 
power  of  steam,  so  that  the  velocities  de- 
duced from  the  theorem  y/\*-\-2gh 
(although  far  below  those  deduced  from 
Mr.  Herapath's  theorem)  are  rather  alwive 
than  below  what  would  take  place  in  real 
practice.    Farther,  Mr.  Herapath  tells  us 

i  m  h 

that  r  =  2  m  —  --.  Now,  suppose mzz I 

and  h~  22,  then*  =  2— {}  —2—2  =  0, 
that  is,  the  mile  will  be  passed  over  in  0 
time,  or,  in  other  words,  the  velocity  will 
be  infinite!  Suppose,  again,  that  h  is 
greater  than  22,  the  time  of  transit  must  be 
negative! ! !  Strange  results  these  to  be  de- 
rived from  sound  mathematical  premises! 
I  shall  just  tell  Mr.  Herapath,  that  if 
ever  he  again  attempts  to  give  theorems 
on  ascending  and  descending  planes,  he  - 
must  contrive  to  introduce  the  symbol 
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which,  for  our  globe  and  for  our  latitude, 
is  well  known  to  be  S2\  feet.  My  next 
communication  will,  1  suppose,  be  all 
up-hill  work  ;  and  as  this  night  happens 
to  be  Hogmanay e,  I  shall  conclude,  Mr. 
Editor,  by  wishing  you,  and  all  your 
numerous  readers  and  contributors,  a 
happy  new  year,  and  all  the  best  com- 
plitnents  and  wishes  of  the  season,  &c. 
I  am,  Mr.  Editor,  yours,  &e. 

Iver  AWver. 

Dec.  SI,  1835. 

ON  THE  8TATE  OF  THE  ARTS  OF  DESIGN 
IN  ENGLAND,  AND  ENGRAVING  IN  ME- 
TALLIC RELIEF. 

In  the  clear  and  satisfactory  evi- 
dence of  the  Editor  of  the  Mechanics' 
Magazine  before  a  Select  Committee  of 
the  House  of  Commons  on  Arts  and 
Manufactures,  he  gives  it  as  his  opinion 
that  we  are  not  behind  the  French  in 
design  as  applied  to  manufacture  (most 
assuredly  not)  —and  mentions  the  circum- 
stance of  patterns  for  the  French  market 
being  supplied  by  English  artists.  The 
thing,  I  believe,  is  very  common  ;  and  it 
brings  to  my  mind  the  case  of  a  very 
clever  artist  (now  dead),  Mr.  Baxter, 
whose  enamels  on  China  were  of  the  very 
first  order.  He  waited  on  Mr.  Hope  to 
solicit  his  patronage ;  that  gentleman 
said  he  could  do  nothing  for  him  unless 
he  adopted  the  French  style,  and  he 
showed  him  some  China  he  had  just  pur- 
chased. Mr.  Baxter  assured  him  that 
what  he  then  saw  was  painted  by  himself, 
but  that,  in  his  own  defence,  he  had  been 
obliged  to  adopt  the  French  mark. 

Desirable  as  metallic  relief  engravings 
would  be,*  for  the  purpose  of  printing 

*  Landseer,in  his  fourth  Lecture  on  Engraving 
(p.  201),  delivered  at  ihe  Royal  InMitntion,  ob- 
serves on  this  interesting  point:—"  I  am  tinker 
the  necessity  of  postponing,  in  part,  wbat  I  may 
have  to  state  on  the  subject  of  wood-engraving,  in 
consequence  of  certain  suspicions  which  I  could 
not  help  entertaining,  and  which  I  have  not  yet 
been  able  to  remove,  that  at  least  some  of  the  pro. 
ductions  of  ibe  old  masters,  which  are  generally 
thonght  to  be  impressions  from  wood,  are  really 
printed  from  some  other  material,  and  perhapi 
from  the  substance  (whatever  it  may  have  been) 
that  was  originally  used  for  letter-types.  It  ap- 
pears to  me,  from  the  freedom  and  frvqoeucy  of 
Use  dark  crossings  which  distinguish  these  works 
from  modern  wood-engravings,  and  from  this  mode 
of  working  being  obviously  the  eatUtt  mode  of 
producing  the  effects  which  iheir  authors  bad  in 
view,  that  tbey  are  either  etchings  (the  lights  being 
corroded  away), or,  which  is  y  et  more  likely,  that  a 
prototype  or  matrix  was  cnt  in  intaglio,  probably 
with  the  graver,  in  which  the  tablets  from  whence 
the  prims  are  taken  were  cast  in  the  manner  of 
letter-types," 
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along  with  type,  I  imagine  they  never 
could  be  done  to  any  considerable  or  use- 
ful extent,  and  can  never  extend  much 
beyond  outline ;  the  attempt  to  produce 
any  thing  of  a  finished  character  would 
immediately  involve  an  expense  fatal  to 
the  whole  affair. 

An  attempt  has  lately  been  made  on 
steel,  but  it  requires  an  after  operation  to 
sink  those  parts  sufficiently  deep  which 
when  printed  are  to  be  left  pure  white 
paper;  that  being  the  case,  wood-engrav- 
ings for  prinliug  with  type  will,  I  sus- 
pect, never  be  superseded.  Lithography 
and  soft  ground  both  admit  of  an  artUt 
producing  fac-simiies  of  his  designs* — the 
former,  though  a  sort  of  priming  from 
the  surface,  cannot,  that  I  am  aware,  be 
used  with  type;  and  the  latter  only  with 
the  rolling-press.  There  is  anoihtr  draw- 
back to  ihe  production  of  original  designs, 
to  be  printed  fromy  and  that  is,  the  re- 
versing of  light  and  shade  very  often, 
and  the  action  of  figures  always;  for  to 
make  the  latter  (we  will  suppose  swords- 
men or  reapers)  ri^Af-handed  on  the  im- 
pression, they  must  be  ie/l-hamled  in  the 
design  ;  this,  though  no  difficulty  to  the 
engraver  who  copies,  is  a  working  in 
shackles  to  the  artist  who  designs. 

In  answer  to  the  question,  Has  justice 
been  done  to  them  (the  artists)  in  allow- 
ing them  a  free  inspection  of  wotks  of 
art  ? — the  answer  is,  I  do  not  think  it  has ; 
it  certainly  has  not.  Take  the  British 
Museum,  for  instance,  which  being  sup- 
ported by  the  public  money,  the  public 
should  have  the  full  benefit  of;  it  seems 
only  opened  for  the  convenience  of  those 
who  have  places  there,  not  for  the  bene- 
fit of  those  who  visit  it.  At  all  holiday 
times  it  is  shut;  of  a  Sunday  it  is  shut; 
of  evenings  the  same.  I  here*  confine  my 
remarks  to  the  Elgin  and  other  marbles, 
those  are  the  rooms  more  immediately 
addressed  to  the  artist. 

What  1  should  propose  is,  that  these 
rooms,  in  particular,  should  be  open  to 
the  public  after  the  morning  service  on 
Sundays,  and  at  all  holiday  times,  when 
many  could  avail  themselves  of  these 
beautiful  works  of  art,  who  otherwise 
could  not ;  as  iCis,  they  are  at  the  times 
mentioned  closed,  and  silent  as  the  grave. 
Indeed,  the  Elgin-room,  beautiful  as  it 
is,  is  the  most  ill- contrived  for  the  pur- 
pose of  study,  and  is  now  almost  deserted. 
There  is  so  much  light  in  every  direction, 
that  the  figures,  &ct  are  nearly  without 
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shade ;  tins  would  hot  be  the  case  if  pro- 
perly lighted  up  of  an  evening  in  the 
manner  of  the  Koyal  Academy. 

I  merely  throw  out  these  remarks, sub- 
ject, of  course,  to  laws  and  regulations, 
as  hints  for  making  these,  as  well  as 
other  works  of  a  similar  nature,  more 
available  to  every  class  of  artists  in  this 
country. 

R.  R. 

MR.  ELIJAH  GALLOWAY'S  PADDLE-WHEEL. 

Sir,— -A  copy  of  your  publication  of  tlie 
2(>th  ult.  having  been  sent  to  me,  1  per- 
ceive therein  a  description  of  Mr.  Elijah 
Galloway's  new  paddle-wheels  for  steam- 
boats. As  that  gentleman  is,  at  present, 
in  the  north  of  England  (superintending 
the  application  of  his  invention  to  several 
ateam-vessels  of  the  largest  class),  I  feel 
it  necessary,  on  his  behalf,  to  notice  your 
comments. 

To  your  remarks,  on  the  absence  of 
certificates  in  Mr.  Galloway's  circular,  it 
is  only  necessary  to  reply,  that  it  was  only 
intended  for  private  circulation,  and  the 
facts  merely  were  stated,  and  references 
given,  by  which  corroboration  was  easy ; 
as  the  circular  was  only  addressed  to  per- 
sons interested  in  such  an  invention,  the 
natural  course  for  them  to  pursue  was  to 
have  made  farther  inquiry.  I  am  able  to 
state,  that  Mr.  Galloway  is  in  possession 
of  such  testimonials,  from  impartial  wit- 
nesses,  as  would  convince  any  one  of  the 
efficacy  of  his  new  paddle-wheels.  If 
you  had  taken  the  trouble  to  have  in- 
quired of  any  of  the  persons  named  in  the 
circular  (and  which  you  ought  to  have 
done  before  questioning  the  accuracy  of 
the  circumstances  therein  stated),  you 
would  have  found  this  to  be  the  case; 
and  that  the  fact  of  the  superior  perform- 
ance of  these  wheels  did  not  Test,  as  you 
assume,  on  Mr.  Galloway's  solitary  testi- 
mony. I  attended  professionally,  to- 
gether with  several  others,  on  board  the 
Monarch  steam  tow-boat,  both  before  and 
after  the  application  of  the  new  wheels, 
and  can  positively  affirm,  that,  without 
any  other  alteration,  either  in  the  vessel 
or  machinery,  her  speed  was  improved 
nearly  a  mile  and  a  half  per  hour.  The 
swell  and  vibiating  action  were  also  re- 
moved. I  did  not  witness  the  experi- 
ment with  the  Rose  steam-boat,  but  I 
know  that  the  proprietors  of  that  vessel 
have  been  induced,  by  the  result  in  this 


instance,  to  order  (and  pay  a  patent  pre- 
mium for)  other  wheels;  a  circumstance, 
I  presume,  which  sets  the  question  of 
their  superiority  wholly  at  rest. 

1  cannot  avoid  regretting  the  unfair 
spirit  which  seems  to  have  actuated  your 
remarks  upon  Mr.  Galloway's  inventions, 
and  on  his  connexion  with  Mr.  Morgan. 
You  have  very  incorrectly  stated,  that 
Mr.  Galloway  sold  his  invention  to  that 
gentleman,  for  a  valuable  consideration. 
I  am  able  to  state,  that  Mr.  Galloway 
devoted  years  of  his  time  to  bring  that 
invention  into  successful  operation,  and 
was  finally  sued  by  the  creditors  of  Mr. 
Morgan  for  the  money  paid  him  for 
merely  personal  expenditure;  and  that, 
60  far  from  receiving  a  consideration,  he 
paid  a  large  sum  at  the  final  assignment 
of  his  right,  to  avoid  the  expenses  and 
uncertainty  of  a  law-suit.  Notwithstand- 
ing these  circumstances,  Mr.  Galloway 
came  forward  voluntarily  as  a  witness  in 
the  cause,  "  Morgan  against  Seaward," 
to  prevent  the  injury  which  perjury  would 
otherwise  have  produced  on  the  plaintiff's 
case.  You  are  aware  of  the  effect  of 
that  evidence,  having  been  yourself  a 
witness  in  the  case.  These  are  private 
affairs,  however,  with  which  the  public 
have  little  to  do ;  but  as  you  have  intro- 
duced the  subject,  it  is  but  fair  that  the 
matter  should  be  placed  in  its  true  light 

Mr.  Galloway  has,  since  the  period  of 
his  connexion  with  Mr.  Morgan,  applied 
himself  unremittingly,  and  through  years 
of  labour  and  privation,  to  this  highly  in- 
teresting department  of  science;  and,  I 
am  proud  to  give  my  humble  testimony, 
that  he  has,  at  last,  realised  a  decided 
and  valuable  improvement,  and  feel  as- 
sured, that  he  will  speedily  -obtain  a 
competent  reward  for  his  indefatigable 
and  useful  efforts. 

I  am  able  to  add,  that  Mr.  Galloway 
has  entered  into  contracts  for  the  whole  of 
the  vessels  of  the  City  of  Dublin  Steam- 
boat Company,  and  other  proprietors  in 
the  North ;  the  vessels  of  which  amount 
to  several  thousand  horses'  power,  and 
some  of  them  are  of  the  same  class  with 
the  Monarch  steam-ship. 

I  am,  Sir, 
Your  obedieut  servant, 
Thomas  Gill,  Advising-Eagineer. 

Patent-Agency  Office,  1SS,  Strand, 
London*  Jan.  5,  1830. 

Alas !  for  MrTcialloway,  if  he  can 
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make  no  better  defence  of  himself 
than  his  agent,  Mr.  Gill,  has  made  for 
him.    Mr.  Gill  says,  that  Mr.  Gallo- 
way's circular  was  "  only  intended  for 
private  circulation,*'  meaning  thereby, 
we  presume,  that  it  was  very  wrong  in 
us  to  make  the  contents  of  it  public. 
We  know  well  that  it  was  intended  for 
private  (very  private)  circulation  —  so 
private,  that  it  should,  if  possible,  reach 
the  hands  of  no  one  who  could  detect 
the  gross  misrepresentations  which  it 
contained  ;  and  therefore  it  was,  that 
we  felt  it  to  be  our  duty  to  give  it  all 
the  publicity  in  our  power,  that  the  dis- 
honest object  sought  by  such  privacy 
might  be  defeated.   We  charged  Mr. 
Galloway  with  practising  a  deliberate 
imposture,  in  stating  that  his  new  pad- 
dle-wheels had  been  fitted  to  "  THE 
Monarch   steam-vessel,"  inasmuch  as 
the  vessel  known  to  all  who  are  ac- 
quainted with  British  s team-navigation 
as  THE  Monarch,  is  one  of  the  largest 
and  best  appointed  steam- vessels  afloat ; 
while  the  Monarch  to  which  Mr.  Gallo- 
way's wheels  have  been  actually  ap- 
plied is  an  old  tug-boat,  of  some  20  or 
30  tons  burthen  only,  made  use  of  for 
experiment  merely— never  heard  of  be- 
fore by  one  nautical  person  in  ten  thou- 
sand— and  which  may,  for  any  thing  we 
know,  have  been  thus  royally  christened 
for  the  nonce,  that  is  to  say,  for  the  pur- 
pose of  making  persons  not  on  the  spot 
believe  it  was  the  real  Monarch.  Does 
Mr.  Gill  deny  these  facts  ?  Does  he  dis- 
pute that  Mr.  Galloway's  words  were 
designed  and  calculated  to  convey  the 
false  impression  we  complain  of?  No- 
thing of  the  kind.    He  admits,  on  the 
contrary,  that  it  was  not  "  the  Mo- 
narch steam-vesseV1  which  was  really  re- 
ferred to,  but  "the  Monarch  steam 
tow  boat and  in  admitting  that,  he 
admits  "  the  head  and  front"  of  his 
client's  offending.    But,  says  Mr.  Gill, 
*  if  you  had  taken  the  trouble  to  have 
inquired  of  any  of  the  persons  named  in 
the  circular  (and  which  you  ought  to 
have  done  before  questioning  the  accu- 
racy of  the  circumstances  therein  stated), 
you  would  have  found  that  the  fact  of 
the  superior   performances  of  these 
wheels  did  not  rest,  as  you  assume,  on 
M  r.  Galloway's  solitary  testimony."  We 
think  we  know  what  we  "  ought"  to  do 
in  such  cases  as  the  present  quite  as 


well  as  Mr.  Gill  can  tell  us;  and  feel 
assured  that  we  did  all  that  any  reason- 
able person  could  expect  of  us.  Fore- 
most among  "  the  persons  named  in  the 
circular" — or  referred  to  rather,  for 
there  was  nobody  named — were,  of 
course,  the  captain,  owners,  and  agents 
of  "  the  Monarch and  to  one  of 
these  parties  we  did  apply,  who  told  us 
that  the  name  of  their  vessel  had  been 
most  unwarrantably   and  shamefully 
made  use  of.    Was  not  this  enough? 
Who,  after  being  troubled  with  one  false 
reference  from  a  party,  ever  thinks  of 
attending  to  a  second?  Mr.  Galloway 
did  not  deserve,  at  our  hands  as  honest 
journalists,  that  we  should  make  a  sin- 
gle further  inquiry  on  the  subject.  Nor, 
though  we  had  goue  through  all  the 
"  testimonies"  he  may  be  in  possession 
of,  should  we,  in  all  likelihood,  have 
approached  one  step  nearer  the  truth. 
1  he  evidence  which  Mr.  Gill  has  now 
volunteered  in  his  client's  behalf  is,  tve 
dare  say,  as  strong  as  any  evidence  that 
Mr.  Galloway  is  able  to  produce.  And 
what  is  that  evidence?    All  "swell" 
and  "  vibrating  action"  removed,  and 
an  increase  in  speed  of  "  nearly  a  mile 
and  a  half  per  hour"  ! !  !   We  laugh  to 
scorn  such  pretensions.   Mr.  Gill,  as  a 
gentleman  not  without  some  distinction 
in  the  scientific  world,  should  be  ashamed 
of  lending  them  the  sanction  of  his  au* 
thority.   The  "  swell"  and  u  vibrating 
action1'  are  not  all  caused  by  the  wheels, 
and  could  not,  therefore,  be  all  removed 
by  any  improvement  in  them ;  nor, 
though  Mr.  Galloway's  wheel  were  ten 
times  better  than  it  is  (for,  after  all,  it 
has  some  good  points),  could  it  possibly 
produce  in  river-navigation  so  consider- 
able an  increase  of  speed  as  Mr.  Gill 
attests  it  to  have  realised.    If  it  be  on 
the  faith  of  such  representations  as  these 
that  Mr.  Galloway  has  obtained  so  many 
orders  forhis  wheels  from  **  proprietors 
in  the  North,"  there  must  be  wonder- 
fully less  wisdom  in  the  North  than  the 
world  has  been  accustomed  to  ascribe  to 
it.   But,  after  what  we  have  seen,  we 
must,  with  all  due  respect  for  Mr.  Gill, 
take  leave  to  doubt  the  perfect  accuracy 
of  his  information  on  this  head.  With 
respect  to  Mr.  Galloway  and  his  con* 
nexion  with  Mr.  Morgan,  it  may  suffice 
to  say,  that  we  know  nothing  of  its  his- 
tory j  and  that  in  assuming  there  was  a 
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"  valuable  consideration'1  given  by  Mor- 
gan, we  only  took  that  fur  granted, 
which  the  law  declares  to  be  an  essen- 
tial ingredient  of  a  good  assignment  of 
property.  Mr.  Gill  cites,  a*  a  proof  of 
Mr.  Galloway's  honourable  treatment 
of  Mr.  Morgan,  the  evidence  which  he 
voluntarily  gave  in  the  cause,  Morgan  v. 
Seaward,  »'  to  prevent  the  injury  which 
perjury  would  otherwise  have  produced 
on  the  plaintiff's  case;"  but  he  forgets 
one  thing  which,  it  is  only  fair  to  all 
parties  (the  witness  so  harshly  alluded 
to  more  particularly),  should  not  be  left 
out  of  sight,  namely,  that  it  is  still  a 
moot  point  on  which  side  the  perjury 
lay.— Eo.M.M. 

FIRST    DISCLAIMER  UNDER  THE  LATE 
PATENT  LAW  AMENDMENT  ACT. 

The  first  patent  which  has  been 
amended  under  the  late  Act  is  that  of 
Benjamin  Rotch,  Esq.,  for  «■  improved 
guards  or  protectors  for  horses'  legs  and 
feet  under  certain  circumstances,"  dated 
20th  of  March,  1330.  So  important  and 
peculiar  was  this  invention,  that  double 
the  usual  time,  that  is,  twelve  months, 
were  granted  to  the  patentee  to  make  up 
his  mind  as  to  the  specification.  We 
took  some  notice  of  it  at  the  time  of  its 
appearance  (see  Mech.  Mag.  vol.  xv. 
p.  246),  and  as  the  reader  will  see  by  re- 
ference to  our  remarks,  did  not  think 
quite  so  highly  of  it  as  its  inventor,  or 
rather  patentee.  Mr.  Rotch  now  states 
in  his  disclaimer  (inrolled  Dec.  22, 1835), 
that  having  since  the  inrolment  of  his 
specification  discovered  that  surgeons 
and  others  have  used  bandages  for  parts 
of  the  human  frame  made  of  caoutchouc, 
he  is  doubtful  whether  he  can  claim  the 
applying  of  the  same  to  horses'  feet  and 
legs  as  his  invention!  He  then  dis- 
claims the  words  "  and  feet"  in  his  title, 
and  in  his  claim;  thus  limiting  the  appli- 
cation of  his  India-rubber  protectors  to 
the  legs  and  knees ;  though  his  pre- 
mising doubt  takes  even  this  limited  ap- 

Elication  away  from  him,  if  such  douot 
e  well-founded. 

The  principal  part  of  the  invention 
consisted  in  stretching  a  bottle  of  India- 
rubber,  and  pulling  it  over  the  hoof  of 
the  horse  up  to  the  postern-joint.  This 
he  disclaims. 

This  India-rubber  boot  was  to  be  pre* 


PATENT  LAW  AMENDMENT  ACT. 

tected  by  nn  iron  shoe,  consisting  of  a 
plate,  the  shape  of  the  sole  of  the  hoof, 
with  arms  projecting  at  intervals  round 
it,  which  were  to  be  folded  up  and  bent 
against  the  front  and  sides,  thus  grasp- 
ing the  hoof.  Very  broad-headed  rivet* 
were  also  to  be  used  in  fastening  the 
caoutchouc  to  the  iron,  which  iron  it  was 
provided,  might  be  protected  by  a  slight 
shoe  of  steel  of  the  ordinary  shape.  All 
these  things,  too,  are  disclaimed. 

Ordinary  bandages  covering  wounds 
on  horses'  legs  were  to  be  fastened  at 
each  end  by  a  ring  of  India-rubber, 
clasping  and  holding  bv  its  elasticity  the 
dressing  in  its  proper  place.  This,  also, 
ii  disclaimed. 

Another  part  of  Mr.  Rotch's  invention 
was  a  cylinder  of  India-rubber,  which  was 
to  encompass  a  wound  on  the  leg  or  knee  of 
a  horse,  and  by  its  elasticity  keep  the 
dressing  in  its  place.  This^  although 
not  formally  disclaimed,  his  first  doubt,  if 
well-founded,  certainly  puts  an  end  to. 

Some  other  trivial  disclaimers  are 
made  in  the  mode  of  making  the  India- 
rubber  into  bandages,  &c. ;  and  some 
verbal  amendments  are  also  made  for  the 
purpose  of  rendering  the  construction 
of  the  sentences,  consistent  one  with 
another. 

Air.  Rotch  has,  in  fact,  disclaimed  his 
whole  specification  ;  he  might  well  have 
saved  himself  the  trouble,  as,  in  all  pro- 
bability, its  validity  would  never  have 
been  called  in  question. 


SOME  SUGGESTIONS  RESPECTING  A  NEW 
PRINCIPLE  IN  THE  CONSTRUCTION  OP 
RAILWAYS  FOR  LOCOMOTIVE  ENGINES. 
BY  THE  AUTHOR  OF  "  THB  GREAT 
WESTERN  RAILWAY  COMPARED  WITH 
OTHERS,"  "  THE  RAILWAY  TABLE,"  &C. 

The  nearest  distance  between  two 
points  being  a  straight  line,  railways 
are  generally  made  as  nearly  straight  as 
circumstances  will  admit.  Deviations 
from  a  direct  line,  when  admitted,  are 
made  to  curve  as  gently  as  possible,  to 
avoid  any  material  increase  in  the  fric- 
tion against  the  rails.  It  has  been  usual 
to  lay  out  the.  curve  portions  of  rail- 
ways as  portions  of  circles,  having  cer- 
tain given  diameters,  hut  as  large  as 
the  nature  of  the  country  will  allow,  or 
other  obstacles  that  may  present  them- 
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•el res  permit.  In  the  descriptions 
given  by  engineers  of  projected  rail- 
ways, we  always — unless  the  railway  is 
to  he  perfectly  straight  —  find  thsin 
name  the  curveiinear  deviations  as  por- 
tions of  circles  ;  and  some  have  laid  it 
down  as  a  rule,  that,  if  the  diameter  of 
the  circle,  of  which  the  curve  portion 
of  the  railway  is  a  part,  exceeds  three 
miles,  the  friction  on  the  rai's  will  not 
be  materially  greater  than  that  on  a 
straight  line.  I  have  not  heard  of  any 
other  curve  having  been  introduced  ; 
but  beg  to  suggcft  there  is  a  great  pro- 
bability that  there  are  many  other  curves 
that  might  J>e  as  easily  laid  down  as  the 
circle,  which  would  offer  less  resistance 


from  the  friction  of  the  wheels  against 
the  rails.  Why  should  there  not  exist 
in  nature  a  curve  of  least  resistance,  as 
well  as  a  curve  of  quickest  descent  ? 
I  know  of  no  reason  to  the  contrary ; 
but,  to  avoid  controversy,  1  will,  at  pre- 
sent, only  suggest  that  there  is  a  great 
probability  in  favour  of  a  railway  of 
least  resistance.  That  your  readers  may 
satisfy  themselves,  1  will  propose  to 
them,  with  your  permission,  the  two 
following  propositions,  which,  when 
solved,  will  determine  whether — a  thing 
which  I  have  for  some  time  doubted— 
the  perfectly  straight  line,  whether  level 
or  inclined,  is  the  most  eligible  for  rail- 
ways for  locomotive  engines 


A  B 

-  Prop.  1 . — Let  A  B  C  D  E  represent 
a  horizontal  railway ;  which,  to  avoid 
a  hill,  begins  to  diverge  from  a  straight 
line  at  B  j  and  from  B  to  D  a  portion 
of  a  circle  is  described,  whose  diameter 
is  d.  What  resistance  from  friction 
would  an  engine  with  four  wheels  have 
to  encounter,  when  moving  on  such 
portion  of  railway,  more  than  ou  the 
straight  line  A  B  or  D  £,  supposing 
the  velocity  to  be  v  miles  per  hour  ? 

The  solution  of  this  proposition  will 
deterrniue  the  advantage  of  a  perfectly 
straight  line  over  a  circular  one ;  but  a 
circular  deviation  brings  into  operation 
other  elements  of  retardation  than  sim- 
ply the  friction  on  the  rails.  Besides 
the  friction  on  the  curve  to  be  over- 
come, there  will  be  a  portion  of  the  en- 
gine, and  in  practice  a  portion  of  the 
carriages  attached  to  it,  which  is  not 
supported  on  the  railway  to  be  pro- 
pelled. The  motion  of  the  engine  on 
such  railway  will  somewhat  partake  of 
the  nature  of  the  conical  pendulum, 
and  its  transit  along  the  curve  will  re- 
semble the  oscillation  or  partial  oscilla- 
tion of  such  pendulum.  The  force  or 
power  necessary  to  propel  the  unsup- 
ported weight  will  vary  with  the  dia- 
meter of  the  circle,  or  with  the  length 
of  the  ordinate  of  the  curve,  along 
which  the  engine  passes.  If  the  circle 
be  small,  the  additional  friction,  &c. 
will  be  considerable ;  if  large,  propor- 
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Prop.  2. — On  most  railways  it  is  re- 
quisite to  deviate  from  a  straight  line, 
on  account  of  obstructions :  in  such 
Cases  the  line  of  deviation  becomes 
curvilinear.  What  is  the  nature  of  the 
curve  that  will  offer  the  least  resistance 
to  the  wheels  of  carriages  propelled  by 
means  of  an  engine  ?— and  what  the 
quantity  of  friction  under  the  circum- 
stances of  Prop.  1  ? 

The  result  obtained  from  an  investi- 
gation of  this  proposition,  compared 
with  that  derived  from  the  first,  will  ex. 
hibit  the  advantage  to  be  gained  from 
the  introduction  of  the  railway  of  least 
resistance,  and  will  determine  what  I 
consider  to  be  a  very  important  matter 
respecting  the  construction  of  railway?, 
because  of  the  unlimited  scope  that  is 
left  for  the  free  introduction  of  im- 
provements into  every  other  depart- 
ment of  railroad  engineering,  without 
at  all  interfering  with  the  line  of  direc- 
tion, and  because  of  its  easy  application 
to  the  pneumatic  system  with  fixed  en- 
gines, as  well  as  to  the  common  with 
locomotive  engines. 

At  first  it  may  appear  to  be  ridiculous 
and  unreasonable  to  suppose  that  there 
can  be  auy  other  line  laid  out  than  a 
straight  one,  that  will  offer  less  resist- 
ance than  such  direct  line ;  but,  on  con- 
sideration, the  unreasonableness  will 
disappear,  and  those  persons  who  will 
take  the  trouble  to  solve  the  proposi- 
tions above,  will,  I  doubt  not,  have  the 
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satisfaction  to  announce  that  a  curvi- 
linear line  of  railway  may  be  laid  out 
that  will  offer  less  resistance  to  the 
wheels  of  engines  and  of  carriages  than 
a  perfectly  straight  one. 

Independent  of  a  direct  investigation 
of  the  last  proposition*  the  result  to  be 
deri?ed  from  it  may  be  anticipated. 
The  contemplation  of  the  operations  of 
nature  lead  us  to  the  conclusion  that 
the  curve  of  least  resistance  for  railways 
is  the  cycloid,  or  the  epycycloid.  Nature 
always  performs  her  operations  with  the 
least  power,  and  in  tbe  shortest  time. 
The  contour  of  the  waves  of  the  ocean 
have  been  determined  to  be  cycloidat 
arcs,  and  the  undulations  of  the  atmo- 
sphere are  by  many  believed  to  be  the 
same.    Such,  and  many  other  consi- 
derations gave  birth  to  the  idea  of  a 
railway  of  least  resistance.  But  it  ought 
to  be  understood  that  in  all  probability 
it  would  be  impracticable  to  construct 
a  railway  of  one  entire  cycloidal  arc } 
and,  therefore,  to  avoid  difficulty,  let 
there  be  projected  a  series  of  cycloids 
or  epycycloids,  connected  with  oue  ano- 
ther in  such  manner  as  to  form  a  ser- 
pentine,  lateral,  undulating  line,  com- 
posed of  arcs  alternately  concave  and 
convex  to  a  straight  line,  joining  the 
two  extremities  of  the  railway.  Such 
railway  mav  appropriately  be  denomi- 
nated the  'lateral  undulating  railway. 
This  novel  subject  well  deserves  the 
consideration  of  the  engineer  and  the 
railway  director.   The  cycloidal  direc- 
tion requires  only  to  be  tried  to  ensure 
Its  adoption.   However,  should  any  be 
doubtful,  let  him  first  introduce  the 
curve,  partially  for  the  sake  of  experi- 
ment, on  some  railway  now  being  con- 
structed, where  it  is  absolutely  requisite 
to  deviate  from  a  straight  line.  Instead 
of  the  circular  deviation,  let  the  cyclo- 
idal or  epycycloidal  be  substituted,  and 
experiments  be  made,  before  confidence 
is  placed  in  the  superiority  of  laleral 
undulating  railways,  or  even  in  the  sub- 
stitution of  the  cycloid  for  the  circle  on 
portions  of  railways,  where  deviations 
are  absolutely  necessary. 

John  Bravbnder. 

Cirencester,  Jan.  1, 1836. 

THE  BUDIO-ENGINE. 

Mr.  Editor, — I  have  inv^1^  an  *n- 


>-bncine.  *. 

engine,  and  supposed  to  be  equal  to  a 
1 -horse  steam-engine,  for  the  purpose  of 
applying,  as  a  motive-power,  the  expan- 
sion that  takes  place  previously  to  the 
union  of  hydrogen  and  oxygen  gases,  to 
propel  carriages  or  vessels,  or  for  any 
other  useful  purpose.  The  cylinders  are 
made  of  gun-metal,  and  are  each  18 
inches  long,  with  a  bore  of  3  inches ;  an 
electrify  ing-machine,  to  explode  the  gases, 
is  attached  to  the  engine.  The  electric 
fluid  is,  by  a  novel  contrivance,  elicited 
in  a  damp  atmosphere,  and  also  in  a 
shower  of  rain.  , 

The  action  is,  like  steam,  sndden,  and 
very  powerful.  The  engine  does  not  re- 
quire water,  a  boiler,  or  furnace;  and 
the  only  substitute  is  a  fire-grate,  not 
more  than  10  inches  long,  8  inches  broad, 
and  10  inches  deep.  Coals  are  merely 
wanted  to  supply  the  consumption  of  the 
grate,  and  to  generate  the  hydrogen  gas ; 
for  this  latter  purpose  the  smallest  coal- 
dust  may  be  employed.  A  gasometer, 
not  larger  than  the  area  of  a  cube  foot,  is 
prefixed  to  the  engine,  together  with  a 
retort. 

No  more  hydrogen  gas  is  generated 
than  what  is  required  for  each  stroke 
of  the  piston,  and,  consequently,  only 
evolved  as  it  is  consumed.  The  liability 
of  the  cylinders  bursting  is  not  greater 
thau  in  a  high-pressure  steam-engine ; 
and  should  that  happen,  the  danger 
would  be  much  diminished,  there  not 
being  any  water  used* 

Messrs.  Brown  and  Wright  have  taken 
advantage  of  the  partial  vacuum  that  is 
formed  after  the  union  of  the  hydrogen 
and  oxygen  gases ;  but  to  produce  that, 
a  great  quantity  of  hydrogen  gas  is  re- 
quired, independently  of  the  gas  con- 
sumed by  four  lights  burning  tue  whole 
of  the  time  the  engine  is  at  work. 

I  beg  to  announce  to  your  numerous 
readers,  that  an  exhibition  (gratis)  of 
its  mechanical  arrangement  takes  place 
daily,  between  10  and  2  o'clock  in  the 
day,  at  55,  George -street,  Euston-square, 
St.  Pancras,  where  any  interrogatory  pro- 
posed by  any  visitor  is  answered  respect- 
ing it,  and  every  requisite  explanation  of 
the  mechanism  given  by, 

Mr.  Editor, 
Yours  most  obediently, 

Augustus  Brackenbury. 

Loudon,  Jan.  4,  1836. 
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PARLIAMENTARY    EVIDENCE    6N  ACCI* 
DENTS  IN  MINES. 

(Continued  from  p.  270.) 

Examination  of  Mr.  Nicholas  Wood,  continued : 

[Wittiest  delivered  in  the  following  calculation 
of  the  power  of  the  furnac*  in  Coal 
to  produce  ventilation.] 


Let  AB  represent  the  shaft  or  pit  which 
the  air  is  to  descend,  or  what  is  called  the 
downcast  shaft ;  C  D,  the  shaft  up  which  the 
air  is  to  ascend,  or  the  up-cast  shaft ;  and 
P,  a  furnace  placed  near  the  bottom  of  the 
shaft  C  D. 

The  effect  of  the  furnace  is  to  heat  the  air 
passing  over  it,  which,  ascending  the  shaft 
C  D,  forms  a  column  of  air  of  much  less 


density  than  the  air  in  the  shaft  A  B.  It  is 
the  difference  between  the  densities  of  the 
two  oolumns  of  air,  A  B  and  C  D,  that  pro* 
duces  a  continual  current  of  air  down  the 
former,  and  up  the  latter  shaft;  and  this 
current  of  air  is  increased  or  diminished  as 
the  difference  between  the  density  of  the  one 
and  the  other  is  increased  or  diminished. 

The  length  of  the  column,  or  depths  of 
the  shafts,  has  likewise  a  considerable  effect 
in  producing  a  greater  or  less  velocity  of  the 
current.  Let  DEr  the  increase  of  height 
of  the  column  of  air  C  D,  by  the  rarefuction 
of  the  furnace}  then  the  velocity  produced  by 
such  rarefaction  will  be  equal  to  that  which 
a  heavy  body  would  acquire  in  falling  through 
the  space  R  D.  Now,  the  increase  of  the 
height  D  E  will  be  proportional  to  the  length 
of  the  column  of  heated  air,  CD;  hence 
deep  shafts  afford  more  powerful  means  of 
ventilation  than  shafts  of  less  depth.  The 
length  of  column  D  E  is,  as  before  stated, 
in  direct  proportion  to  the  depth  of  the  shaft, 
but  the  velocilies  acquired  by  falling  bodies 
are  as  the  square  roots  of  the  height ;  the 
ratio  of  effect  of  deep  shafts  in  producing 
ventilation  is,  therefore,  as  the  square  roots 
of  their  depths. 

Having,  therefore,  the  depth  of  the  shaft, 
and  the  degree  of  temperature  of  the  two 
shafts,  we  can  calculate  the  effect  of  such 
rarefaction  in  producing  a  current  of  air  in 
the  mine. 


Let  B  ~  the  height  of  the  column  of  air  in  the  shaft  A  0. 
t  zz:  the  temperature  of  air  in  ditto. 
?z=.  -   .   ditto    -   -    in  shaft  CD. 


4£0  1  t '  * 

Then  B  =  C  E,  height  of  column  of  air  in  the  shaft  C  D,  whence  CE-CD 

450  +  t 

iDE. 

The  velocity  which  a  heavy  body  acquires  in  falling,  one  foot  in  eight  feet  per  second; 
Therefore,  8  «/DE  =r  the  velocity  of  current  produced  by  the  rarefaction  of  the  tempc- 


t'. 


them  both  of 


Or,  let  *     the  height  of  the  column  or  depth  of  the  two  shafts,  suj 
equal  depths. 

Then  the  velocity  v  produced  by  the  excess  of  temperature  t' — t  in  the  two  shafts  win  be, 


'  Taking  a  furnace,  or  furnaces,  placed  at  the  bottom  of  a  shaft,  to  keep  up  an  increased 
temperature  of  30°. 

Say,  t  ~  60°. 

if  zz\  90. 
And  h  zz  300  feet. 


We  have  v  — 


™~     i&Q  4*  "f~^  ™~  *^*^  f^e^  per  second. 


•  - 
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The  velocity  which  would  be  produced  by 
that  degree  of  temperature  being  continually 
kept  up,  and  supposing  the  air  free  from  im- 
purities  of  greater  density  than  the  heated 
air.  The  smoke  of  the  furnace  will  diminish 
this  velocity  by  its  greater  density,  supposed 
about  one-twentieth  part ;  leaving  a  power 
of  furnace,  under  those  circumstances,  capa- 
ble of  producing  a  current  of  air  down  and 
up  the  shafts,  A  B  and  C  D,  equal  to  about 
30  feet  in  a  second. 

When  it  is  attempted  to  divert  the  current 
from  its  direct  passage  up  the  shaft  into  the 
mine,  for  the  purposes  of  ventilation,  every 
change  of  direction,  and  the  almost  innu- 
merable obstructions  to  which  it  is  necessa- 
rily subjected  in  its  passage  through  all  the 
avenues  of  the  workings,  waste,  and  furnace, 
reduces  this  velocity  very  considerably ;  and, 
accordingly,  in  practice,  we  find  that  in  ex- 
tensive mines  a  current  of  air  of  little  more 
than  three  feet  per  second  can  be  calculated 
upon. 

My  object  in  making  this  calculation  is  to 
show  the  power  of  the  furnace,  by  which  some 
comparison  can  be  made  between  it  and  the 
power  of  an  air-pump. 

Did  you  ever  compare  the  difference  in 
ventilation  where  the  furnace  was  placed  at 
the  top  and  at  the  bottom  of  the  pit!— I 
have. 

Did  that  confirm  the  result  of  your  calcu- 
lation 1—  Yes,  I  think  it  did ;  all  my  experi- 
ence goes  to  prove  that  the  deeper  the  shaft, 
and  the  longer  the  column,  the  greater  power 
of  ventilation  is  acquired ;  and  I  have  known 
instances  of  furnaces  being  placed  at  the  top 
of  the  shaft,  and  the  column  above  the  sur- 
face having  to  be  increased  in  height  to  pro- 
duce a  better  ventilation. 

Do  you  make  any  allowance  for  the  friction 
in  your  calculation?— » No;  I  calculate  the 
power  of  the  furnace  first,  and  then  make 
allowance  for  all  the  various  resistances. 

Do  you  think  that  a  common  engine  stack 
acts  in  the  same  degree,  in  the  ratio,  to  the 
square  root  of  the  height?— Yes,  I  think  it 
docs,  except  it  is  contracted. 

Supposing  it  is  of  the  same  size! — Yes,  I 
think  it  does  in  that  case. 

Is  that  opinion  formed  from  experiment! 
— It  is  formed  from  observation  and  experi- 
ment, and  I  would  refer  to  Mr.  Tredgold  on 
Steam  Engines,  who  uses  a  similar  formula 
for  calculating  the  effect  of  steam-engine 
chimneys. 

Have  you  ascertained  the  correctness  of 
that  formula  from  actual  experiment  as  to 
the  velocity  of  the  air  passing  through  mines 
of  different  depths  of  shaft!— It  is  very  diffi- 
cult to  make  such  an  experiment,  because  in 
that  case  you  would  lay  the  whole  of  the 
workings  of  the  pit  stagnant;  but  I  made  an 


experiment  upon  the  pressure  on  the  two  sides 
of  a  partition  in  the  shaft,  and  that  pressure, 
as  indicated  by  a  barometer,  corroborated  the 
calculations  I  have  now  shown. 

You  state  that  three  feet  a  second  is  the 
greatest  velocity  with  which  the  air  circulates 
through  the  mine ! — I  would  not  say  the 
greatest  velocity.  I  made  an  experiment  a 
very  short  time"  ago  in  the  Springwell  Col- 
liery, where  there  are  two  separate  currents 
from  the  down-cast  shaft,  one  of  which  tra- 
velled more  quickly  than  three  feet  in  a 
second  through  a  sectional  area  of  forty-eight 
square  feet,  but  three  feet  is  what  we  call  a 
very  good  current.  - 

It  has  been  suggested,  that  if  there  is  a 
current  of  air  passing  at  the  rate  of  300  feet 
a  minute,  it  would  drive  the  flame  through 
the  meshes  of  the  safety-lamp ;  are  you  aware 
that  there  are  any  currents  of  air  passing  at 
that  velocity  through  the  mines! — Not  where 
the  mine  is  in  an  inflammable  state. 

Do  you  think  that  the  barometrical  pres- 
sure upon  the  sides  of  the  partition  is  a  suffi- 
cient test  of  the  velocity ;  may  it  not  show 
the  difference  of  density  without  showing  the 
velocity  of  the  current  ? —  It  was  an  experi- 
ment on  the  difference  of  pressure  or  density. 

Does  not  the  difference  of  pressure  show 
rather  a  difference  of  density  than  a  differ- 
ence of  velocity! — It  does;  but  as  a  con- 
firmation of  this  experiment,  a  calculation 
according  to  the  difference  of  density  in  the 
two  sides  of  the  partition,  ought  to  produce 
the  current  which  the  degree  of  heat  calcu- 
lated by  the  formula  did. 

Would  not  that  heat  produce  a  difference 
of  expansion  of  air  rather  than  a  velocity  of 
that  expanded  air  1 — I  ascertained  the  heat 
of  the  air  in  the  air-shaft;  that  heat  ought 
to  produce  a  certain  degree  of  rarefaction, 
which  degree  of  rarefaction  produced  unequal 
weights  of  air  in  the  two  shafts.  The  baro- 
meter indicated,  so  far  as  I  could  observe,  the 
exact  difference  which  the  densities  ought  to 
have  been. 

Would  not  that  show  the  buoyancy  of  the 
expanded  air  rather  than  the  velocity  ?— It 
certainly  did. 

Then  the  difference  of  the  barometer  would 
not  be  a  confirmation  of  your  experiment!— 
Only  so  far  as  showing  the  difference  of 
density,  which  was  such  as  the  degree  of 
temperature  should  have  produced. 

Did  you  ever  know  a  system  of  fanners/ 
upon  the  principle  of  the  common  winnowing 
system,  only  upon  a  larger  scale,  used  for 
ventilating  the  mine?— No,  I  have  not. 

Will  you  have  the  goodness  to  state  the 
result  of  your  experience  or  practice  with  the 
air«pump  in  ventilating  mines! — I  do  not 
know  from  my  own  experience  the  velocity  of 
the  current  that  has  been  produced  by  an 
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air-pump.  If  I  made  any  statement,  it  would 
be  a  matter  of  opinion. 

Have  you  ever  seen  a  large  air-pump,  upon 
this  scale,  at  work  for  this  purpose! — I  have. 

Where!— At  Heaton  colliery,  and  at  Heb- 
bum  collieries. 

Have  you  taken  tbe  size  of  the  cylinders 
or  tbe  powers  1 — No,  I  have  not. 

Are  you  acquainted  with  the  powers,  or 
with  the  reputed  powers  of  these  machines  ! 
— 1  have  only  heard  by  report  of  the  current 
of  air  produced  by  those  machines}  but  I 
believe  a  witness,  who  will  be  examined  by 
this  Committee,  knows  from  his  own  experi- 
ence the  quantity  of  current  that  they  pro- 
duce. 

You  consider  ventilation  as  a  point  of  the 
first  importance  in  tbe  protection  of  the 
miner? — Of  tbe  very  greatest  importance  ; 
to  produce  a  good  current  is  of  the  very 

Of  greater  importance  than  any  improve- 
ment upon  lamps  could  be  ? — I  should  not, 
perhaps,  go  so  far  as  that;  it  is  of  infinite 
importance  for  the  perfect  ventilation  of  the 
mine  to  have  a  good  current  in  it ;  the  ven- 
tilation is,  in  fact,  a  current  carrying  off  the 
impurities  and  bad  air. 

Do  you  think  the  area  of  the  up-cast  pit, 
as  compared  with  the  down-cast  pit,  has  any 
thing  to  do  with  the  ventilation  !— I  think  the 
area  of  the  up-cast  pit  ought  to  be  larger 
than  that  of  the  down-cast  pit 

Have  you  ever  tried  the  experiment  of  an 
enlargement  of  the  exterior  opening  of  the 
up-cast  pit,  what  effect  that  would  produce 
upon  tbe  current! — No,  I  have  not. ' 

You  are  aware,  that  in  tbe  case  of  the 
discbarge  of  water  it  has  a  considerable  effect  ? 
—It  has;  but  I  should  not  think  in  air  that 
it  would  have  much  effect. 

Do  not  you  think  that  the  same  principle 
would  govern  both  ? — I  am  afraid  not ;  the 
principle  on  which  the  water  acts  in  that  cast- 
is  by  its  increased  weight;  now, tbe  pressure 
created  by  any  enlargement  of  the  shaft  in 
that  case  would  be  very  insignificant  indeed. 

Do  you  think  the  pressure  of  the  air  upon 
the  down-cast  pit,  as  compared  with  the 
pressure  on  the  up-cast  pit,  where  the  current 
is  made  by  the  rarefaction  of  the  air,  has 
any  thing  to  do  with  the  producing  of  the 
current! — I  should  think  it  has  not,  except 
in  a  mechanical  way,  by  resisting  the  velocity 
of  the  current. 

Supposing  it  were  possible  to  remove  the 
pressure  of  the  current  from  the  up -cast  pit, 
and  tbe  pressure  still  continued  upon  the 
down-cast  pit,  do  you  consider  that  that  would 
make  a  considerable  current  upon  the  mine  ? 
—Certainly  it  would. 

Equal  or  greater  than  the  present  current 
produced  by  the  draught  of  the  furnace?— 
To  have  any  effect  upon  that,  it  should  be  a 


vacuum  that  could  be  kept  up  at  a  greater 
velocity  than  the  velocity  that  the  air  ia 
issuing  out  of  the  furnace  or  up-cast  shaft; 
if  my  calculations  are  correct,  an  air-pump 
with  a  piston  moving  thirty  feet  in  a  second, 
would  be  required  of  the  area  of  the  shaft,  to 
keep  up  the  same  velocity  of  current  as  a 
powerful  furnace. 

Do  you  think  that  the  effect  of  the  rarefac- 
tion of  the  air  passing  through  the  furnace  is 
equal  to  fourteen  or  fifteen  pounds  an  inch  t 
—No;  the  difference  of  density  is  very  little. 

But  you  are  aware  that  the  pressure  of 
atmosphere  upon  the  down-cast  pit  is  equal 
to  fourteen  pounds  an  inch? — Yes. 

If  the  pressure  were  removed  from  the  up- 
cast pit,  would  not  the  pressure  of  the  at- 
mosphere in  the  down-cast  pit,  being  equal 
to  fourteen  pounds  an  inch,  cause  a  current 
through  the  mine? — It  would  have  a  great 
effect  in  producing  a  stronger  current,  but 
then  I  feel  that  there  is  great  difficulty,  in 
fact  an  insuperable  difficulty,  in  carrying: 
that  into  effect,  because  you  must  have  a 
vacuum  moving  at  the  rate  of  velocity  at 
which  the  air  issues  from  the  shaft,  to  pro- 
duce any  effect  at  all,  and  to  produce  an 
effect  equal  to  the  furnace,  must  move  con- 
siderably quicker;  and  I  believe  the  velocity 
at  which  pistons  generally  move  is  not  mor* 
than  200  feet  in  a  minute. 

Which  you  have  described  as  about  three- 
feet  in  the  second  ? — Yes;  but  the  power  of  a 
furnace  is  considerably  greater;  nearly  ten 
times  as  much  as  that ;  but  then  there  is  the 
compression  of  tbe  air,  which  reduces  the 
velocity  to  three  feet  in  a  second.  The  air 
has  to  go  several  miles  round  about  the  work- 
ings. It  is  well  known,  that  through  small 
tubes  you  cannot  force  air  to  any  great  dis- 
tance: I  believe  there  was  an  experiment- 
made  at  the  Carron  Iron-works,  by  endea- 
vouring to  force  air  through  pipes  between' 
one  of  the  furnaces  and  the  other,  and  the- 
effect  was,  that  although  a  very  considerable 
air-pump  was  employed,  the  resistance  of  the* 
air  was  such  as  to  counteract  that,,  and  very 
little  current  came  out  of  the  pipes*. 

Do  you  think  that  the  reverse  of  the  expe* 
riment  would  be  good,  that  if  you  abstract- 
air  from  the  other  end  of  the  pipe  there  would 
be  any  difficulty  in  tbe  air  supplying  its 
place  through  tbe  whole  current  ? — 1  should' 
think  that  it  would  act  according  to  the  same 
laws  as  by  pressure. 

Supposing  a  pump  were  to  proceed  till  it- 
caused  a  vacuum  at  one  end,  do  you  not  thi  nk 
that  the  air  would  follow  from  other  parts  of 
the  column,  so  as  to  produce  an  equilibrium! 
of  pressure  through  the  whole  pipes  ?— I  think 
it  would  follow,  but  I  think  that  the  spring 
of  the  air  would  have  so  great  an  effect  upon 
it  that  it  would  flow  with  a  small  velocity 
the  velocity  would  indeed  be  in  proportion  to 
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the  size  of  the  pipes,  and  to  the  obstacles  that 
it  met  with. 

Can  you  contemplate  a  case  of  this  kind,  a 
pipe  of  six  feet  in  diameter  and  five  miles  in 
Length,  and  at  one  end  a  perfect  vacuum  f— t 
i  think,  in  that  case,  the  air  would  move  with 
considerable  velocity,  but  that  that  velocity 
would  be  considerably  diminished  by  the 
spring  of  the  air. 

Do  you  think  that  the  friction  of  the  air 
through  a  given  tube  is  increased  as  the 
density  increases  or  diminishes,  according  to 
its  density  f—  I  should  think  in  some  propor- 
tion, but  [  would  not  state  in  what  proportion. 

If  that  were  the  case,  would  not  the  con- 
sequence be,  that  at  the  vacuum  there  would 
be  much  less  density  and  much  less  friction, 
so  as  to  enable  it  to  supply  the  air  which  bad 
been  extracted? — I  think  the  friction  would 
he  less,  certainly,  but  I  «ould  not  state  any 
specific  amount  of  velocity  that  it  would  be. 

The  velocity  of  the  steam-engine  piston, 
being  about  200  feet  a  minute?— I  should  say 
that  a  tube  six  feet  area,  five  miles  long,  with 
a  piston  travelling  at  200  feet  a  minute, 
would  not  produce  a  current  any  thing  like 
what  a  furnace  does. 

At  the  end  farthest  from  the  entrance  of 
the  air  I  — Vis ;  I  think  that  it  would  have  to 
be  a  much  greater  area  indeed;  and  I  am 
borne  out  in  that  by  the  effect  of  air  travelling 
ia  the  mines  as  checking  the  velocity  at  the 
up-cast  shaft. 

In  the  case  which  you  have  tried,  was  it 
tried  with  a  furnace  or  without  a  furnace  I — 
With  a  furnace. 

Do  not  you  think  that  the  effect  is  very 
much  diminished  by  that  circumstance; 
would  not  the  effect  be,  that  an  engine  would 
be  working  the  rarefied  air? — The  experiment 

tion. 

You  spoke  of  a  pump  once  working ;  in 
case  was  a  furnace  used  ?— There  was 
not. 

Will  you  give  a  verbal  description  of  the 
drawing? — It  shows  a  section  of  a  shaft,  with 
a  bratice  down  it ;  the  position,  with  respect 
to  that  6haft,in  which  the  furnace  is  placed  ; 
and  it  shows  also  another  drift  coming  into 
the  shaft  at  a  higher  level. 

That  is,  from  another  seam  of  coal,  or 
from  the  same  seam  at  a  diffcrentlevel  ? — The 
upper  drift  is  generally  in  stone.  I  wish  to 
speak  of  this  as  one  of  the  principles  of  using 
furnaces  in  mines,  which  principle  .is,  that 
the  furnace  is  placed  near  the  bottom  of  the 
shaft ;  that  another  drift,  in  mines  producing 
inflammable  gas,  is  brought  in  at  a  higher 
hfvel  up  the  shaft,  the  use  of  which  two  drifts 
are,  that  all  the  air  from  the  whole  mine,  or 
air  that  is  not  contaminated  with  inrlainma- 
ble  gas,  is  made  to  pass  over  the  furnace ; 
and  that  the  air  which  ia  contaminated  with 


gas,  and  which  proceed*  from  the  pillars 
working,  or  wherever  it  is  liable  to  become 
so  charged  as  to  be  inflammable,  is  made  to 
pass  along  the  upper  drift  into  the  shaft, 
without  coming  in  contact  with  the  furnace. 

Do  you  know  of  any  case  ia  which  the 
carburetted  hydrogen  is  taken  off  by  snob  a 
drift,  in  sufficient  quantities  to  ignite  at  the 
top  of  the  shaft?— -I  know  instances  where 
the  air,  coming  along  this  drift,  would  ignite 
at  its  entrance  into  the  shaft,  but  when  it 
come*  to  be  mixed  with  the  other  air  in  the 
shaft,  it  becomes  diluted;  and  I  cannot  sayr 
at  present,  that  I  know  of  any  instance 
where  it  is  inflammable  at  the  top  of  the  pit 
after  being  so  diluted. 

Where  the  gas  is  carried  from  the  mine  to 
the  top  of  the  pit  in  pipes,  there  it  it  con- 
sumed ! — I  believe  at  one  colliery  it  is ;  and 
in  another  instance,  under  my  charge,  we 
pipe  the  gas  from  the  seam  to  the  top  of  the 
shaft. 

The  process  of  ventilation  having  been  ac- 
complished by  those  various  means,  what 
objection  do  you  conceive  exists  to  the  use  of 
candles  in  such  a  mine! — In  working  the 
whole  mine  it  is  almost  in  every  case  abso- 
lutely necessary  that  candles  should  be  used ; 
in  many  cases  a  great  majority  of  the  mines 
produce  very  little  gas,  and  where  the  gas 
produced  is  not  more  than  can  be  carried  off 
the  workings  with  safety  by  the  means  de- 
scribed, I  think  candles  may  be  used  with 
perfect  safety.  Where  the  discharge  is  of 
course  so  great,  either  in  working  the  pillars 
or  the  whole  mine,  as  that  it  cannot  be  car- 
ried off  without  becoming  inflammable, lamps 
should  be  used. 

But  you  are  aware  of  the  existence  of  many 
mines  in  which  the  proportion  of  carburetted 
hydrogen  is  so  small  that  there  is  nothing  to 
fear  as  regards  an  explosive  atmosphere! — 
In  the  great  majority  of  collieries  upon  the 
Tyne,  I  think  the  ventilation  may  be  carried 
on  without  any  risk  of  such  accidents  oc- 
curring. 

Then  the  introduction  of  lamps  in  prefer- 
ence to  candles  is  a  question  to  be  decided  by 
the  experience  of  the  viewer  1 — I  think  so. 

What  lamp  is  in  use  in  the  collieries  under 
your  view  l-I  have  used  different  kinds  of 
lamps. 

What  do  you  consider  the  best  ?  — I  have 
brought  different  lamps  with  me,  for  the 
purpose  of  explaining  that  to  the  Committee. 

Will  you  have  the  goodness  to  produce  the 
lamps  which  you  have  heretofore  used,  point- 
ing out  those  which  you  think  ought  to  have 
a  preference,  under  the  circumstances  which 
have  come  under  your  observation  1— These 
are  the  several  lamps,  and  this  is  a  steel- 
mill,  by  whick  light  was  originally  obtained, 
prior  to  the  use  of  the  lamp*  in 
mines. 
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produced  several 
steel-mill.^ 


Have  you  marked  the  lamps  in  any  way! 
—I  have  not. 

Will  you  have  the  goodness  to  put  a  mark 
upon  each  of  them,  numerically,  so  that  the 
Committee  may  understand  of  which  lamp 
you  are  speaking  in  the  course  of  your  ex* 
ami  nation? — I  have  now  numbered  them; 
there  are  five  lamps* 

Will  you  give  your  description  of  No.  1, 
and  of  the  following  numbers?— No.  1  is  the 
common  Davy-lamp ;  No.  2  is  the  common 
Davy-lamp,  with  different  seams ;  No.  3  is 
Dr.  Claany's  lamp;  No.  4  is  the  common 
lamp,  with  glass ;  and  No.  5  is  an  improved 
construction  of  the  lamp  with  glass.* 

What  do  you  consider  to  be  the  nature  of 
the  improvement  as  regards  the  seams  in  No. 
2? — The  common  form  is,  in  my  opinion, 
better  than  the  lamp  with  different  seams. 

You  consider  that  the  alteration  in  the 
scams  is  not  an  improvement  ? — No,  not  in 
safety. 

Do  you  consider  that  thev  are  more  or  less 
liable  to  break  ? — I  thiokthey  are  not  so 
strong. 

Is  the  mesh  of  the  wire  the  same  in  both 
the  lamps  ? — It  is. 

What  was  the  assumed  benefit  of  No.  27 
—It  was  made  by  a  different  person  ;  it  was 
an  idea  of  his  that  it  was  more  neat,  and  I 
believe  some  may  be  opinion  that  it  is 
stronger;  but  I  think  the  old  form  is  quite 
as  strong  as  the  other.  There  seemed  to  be 
an  objection  to  the  doubling  of  the  wire  in 
the  old  form,  and  No.  2  obviates  it ;  but  I 
sbouid  not  think  that  the  alteration  is  any 
great  improvement,  though  I  do  not  say  that 
it  is  worse  in  practice  than  the  other. 

From  your  practical  experience,  you  do 
not  perceive  any  benefit  to  be  derived  from 
the  alteration  in  the  mode  of  seaming  ? — I 
think  no  benefit. 

Have  you  ever  known  circumstances  of  the 
lamps  breaking  at  the  seam  prior  to  their 
being  worn  out  or  injured  in  fair  wear  and 
tear  In  other  parts  of  the  seam  ? — Not  within 
my  own  knowledge  ;  but  I  have  not  the  means 
or  knowing  that.  The  lamps  are  in  the  care 
of  a  person,  and  they  go  to  him  ;  I  have  not 
heard  that  such  a  circumstance  is  of  frequent 
or  dangerous  occurrence. 

As  viewer  of  the  mine,  is  it  not  his  duty 
to  report  to  you  any  thing  relative  to  the 
safety,  or  otherwise,  of  the  lamp  ?— If  any 
serious  defect  was  discovered  iu  the  construc- 
tion of  the  lamp,  I  would  say  that  it  was  his 
duty  to  report  to  me,  or  any  wilful  neglect, 
Injuring  lamps ;  but  when  the  lamps  are 
worn  out  it  is  not  necessary  that  he  should 
do  so;  his  duty  is  to  attend  to  them,  and 

— — ■ — —  ■   —  - 

•  Proposed  by  Mr.  Ay  re,  of  Newcastle. 


keep  them  in  good  order  J  no  lamp  proceeds 

from  him  without  his  first  examining  whether 
it  is  perfectly  right  in  all  the  parts  of  it,  and 
he  is  accountable  for  the  perfection  of  the 
lamps  before  they  are  used.  The  lamps  are 
never  sent  into  the  mines  unless  they  are  per- 
fectly complete,  and  inspected  by  htm. 

It  is  understood  that  the  viewer  directs  the 
kind  of  lamp  which  shall  be  in  use  in  the 
mine,  or  certain  parts  of  the  mine,  and  the 
man  that  takes  care  of  the  lamp  sees  that  the 
new  ones  are  perfect,  and  that  the  old  are 
kept  in  perfect  repair!— It  is  so ;  and  no 
lamp  is  allowed  to  be  carried  into  the  mine 
without  passing  through  his  hands. 

Is  that  examination  daily  f — It  is. 

Does  the  miner  leave  his  lamp  with  this 
man  always  on  leaving  his  work,  and  receive 
the  same,  or  another,  on  the  following  morn* 
ing  1 — Generally  so ;  in  some  cases  the  miners 
have  to  clean  their  own  lamps,  and  have  the 
care  of  them ;  and  in  other  cases  they  are 
left  under-ground :  there  is,  however,  always 
a  degree  of  dampness  in  some  mines,  and  in 
some  instances  it  is  better  that  they  should  be 
taken  out  of  the  mine  than  left  there;  but  in 
both  instances  the  lamp  is  not  carried  into 
the  workings  of  the  mine  without  being  taken 
to  the  man  to  inspect  it. 

Are  the  lamps  cleaned  by  brushing? — Yes. 

Has  not  that  a  tendency  to  widen  the 
meshes?— Only  mechanically,  by  wearing 
away  the  wire,  which  would  be  a  long  opera- 

Are  not  the  transverse  filaments  liable  to 
slide  upon  the  perpendicular  ones  1 — I  have 
seen  wire  where  the  perpendicular  wires  were 
nearly  straight,  and  the  transverse  ones  bent 
over  them;  in  that  case  the  transverse  wires 
were  very  liable  to  slide  over  the  other;  but 
in  wire  properly  formed,  where  the  bend  is 
equal  in  both  warp  and  woof,  that  liability 
does  not  exist. 

Do  not  you  apprehend  that  a  very  great 
number  of  lamps  have  been  made  with  the 
gauze  of  the  imperfect  construction  which 
you  have  just  described  ? — I  have  reason  to 
believe  that  there  have  been. 

Do  not  you  think  that  lamps  with  such 
gauze  are  peculiarly  dangerous  ? — I  think  so. 

Is  there  any  difference,  so  far  as  your 
knowledge  goes,  in  the  price  of  lamps  with 
the  different  descriptions  of  gauze  which  you 
have  just  described  ? — I  believe  there  is  a 
difference  in  the  price ;  and  I  believe,  in  that 
case,  the  imperfect  gauze  is  of  a  lower  price 
than  that  which  is  properly  constructed* 

Do  you  consider  any  economy  in  such  a 
matter  justifiable  on  the  part  of  the  viewer, 
or  the  man  who  takes  care  of  the  lamps?— I 
think  not;  and  I  cannot  believe  that  the  use 
of  this  wire,  if  known  to  the  viewer  or  coal- 


Do  you  apprehend  that  it  could  escape  the 
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observation  of  a  man  well  acquainted  with 
lamps,  and  accustomed  to  the  care  of  them, 
that  the  gauze  was  made  on  this  inferior 
scald  —I  think  it  might. 

Would  he  not  be  likely  to  detect  it  on  the 
first  application  of  the  brush,  to  remove  ex- 
traneous particles  1 — No  ;  I  think  the  wire  I 
saw  was  not  so  bad  as  to  cause  it  to  slide  with 
the  operation  of  brushing ;  I  think  it  would 
require  a  greater  force  to  cause  it  to  slide, 
but  even  that  was  most  dangerous. 

Do  not  you  think  that  a  lamp  suddenly 
coming  in  contact  with  a  piece  of  coal  might 
have  the  meshes  so  deranged  as  to  endanger 
explosion,  having  imperfectly-formed  gauze! 
— I  think  scarcely;  the  men  generally  arc 
not  so  careless  of  their  lamps  as  to  risk  such 
an  accident;  it  could  only  be  done  very  neg- 
ligently or  wilfully. 

In  case  of  any  accident,  by  carrying  a 
lamp  through  a  bord,  might  not  such  an  oc- 
currence take  place,  and  not  be  observed 
when  the  lamp  came  afterwards  to  be  lighted? 
—It  might ;  such  a  case  might  happen. 
(To  be  continued. J 


NOTES  AND  NOTICES. 

Mechanical  Origin  of  the  Foley  Family. — The 
most  extraordinary  and  the  best-attested  in-Uuce 
of  enthusiasm,  existing  in  conjunction  with  per- 
severance, is  related  of  the  founder  of  the  Foley 
family.  This  man,  who  was  a  fiddler,  living 
near  Stourbridge,  was  often  witness  of  the  im- 
mense labour  aud  loss  of  time  caused  by  diviitin^ 
the  rods  of  iron  necessary  iu  the  process  of  making 
Bails.  The  discovery  of  the  process  called  splitting, 
in  works  called  splitting-mills,  was  first  made  iu 
Sweden,  and  the  consequences  of  this  advance  in 
art  were  most  disastrous  to  the  manufacturers  of 
iron  about  Stotirbiidge.  Foley,  the  fiddler,  was 
shortly  mifsed  from  bis  accustomed  rounds,  ami 
was  wot  again  seen  for  many  years.  He  had  men- 
tally resolved  to  ascer!aiu  by  what  means  the  pro- 
cess of  splitting  bars  of  iron  wat  accomplished ; 
and,  without  communicating  hit  intention  to  a 
single  human  being,  he  proceeded  to  Hdll,  and 
thence,  without  fuuds,  worked  his  passage  to  the 
Swedish  iron  port.  Arrived  iu  Sweden,  he  begged 
and  fiddled  Ins  way  to  the  iron-foundiies,  where, 
•tier  a  loug  time,  be  became  an  universal  favourite 
with  the  workmen;  and  from  the  apparent  entire 
absence  of  intelligence,  or  any  thing  like  ultimate 
object,  he  was  received  into  the  works,  to  every 
part  of  which  he  had  access.  He  look  the  advan- 
tage thus  offered,  and  haviug  stored  his  memory 
with  observations  and  all  the  combinations,  he  dis- 
appeared from  amongst  his  kind  friends  as  he  had 
appeared,  uo  one  knew  wbeucc  or  whither.  On 
bis  return  to  England  he  communicated  his  voyage 
and  its  results  to  Mr.  Knight  and  another  person  in 
the  neighbourhood,  with  whom  he  was  associated, 
and  by  whom  the  necessary  buildings  were  erected, 
and  machinery  provided.  Wheu  at  length  every 
thing  was  prepared,  it  was  found  that  the  ma- 
chinery would  not  act ;  at  all  events,  It  did  not  an- 
swer the  sole  end  of  its  erection— it  would  not  split 
the  bar  of  iron.  Foley  disappeared  again,  and  it 
was  concluded  that  shame  ami  mortification  at  its 
failure  had  driven  him  away  for  ever.  Not  so ; 
again,  though  somewhat  more  speedily,  he  found 
his  way  to  the  Swedish  iron-works,  where  he  was 
received  most  Joyfully,  and,  to  make  sure  of  their 
fiddler,  he  was  lodged  in  the  splitting-mill  itself. 
Here  was  the  very  aim  and  end  of  his  Ufa  attained 


beyond  his  utmost  hope.   He  examined  the  works, 

and  very  soon  discovered  the  cause  of  its  failure. 
He  now  made  drawings,  or  rude  tracings;  aud 
having  abided  an  ample  time  to  verify  his  observa- 
lions,  aud  to  impress  them  clearly  and  vividly  on 
his  mind,  he  made  his  way  to  the  pon,  and  once 
more  returned  to  England.  This  time  he  was  com- 
pletely success  ul,  aud  by  the  results  of  bis  ex- 
perience enriched  himselt  and  greatly  benefitted  bis 
countrymen.  This  I  hold  to  be  the  most  extraordi- 
nary instance  of  creitib!edevmion  in  modern  times. 
—  Letters,  Conversation*,  and  Recollections  of 
S.  T.  Coleridye,  Etq. 

Test  of  Gas.—\  solution  of  acetate  (commonly 
called  sugar)  of  lead  spread  upon  while  paper,  *i- 
forrls  a  very  ready  mode  of  ascertaining  the  purity 
of  gas.   If  the  paper  be  exposed  to  the  stream  of 

fiure  gas,  it  retains  its  whiteness;  but  if  the  gas  be 
mpure,  it  will  produce  a  different  shade,  accenting 
to  the  degree  of  impurity,  varying  from  a  light 
brown  to  a  black.  Such  impuiities  have  the  <  ffict 
of  cloying  the  tubes,  and  injuring  the  burners — cir- 
cumstances teuding  to  make  cheap  gas  beneficial  to 
gas-fitters,  and  therefore  very  dear  to  consumes. — 
Matthews'  Gas  Liyhtiny  Projects. 

Institute  of  British  Architects*— Tht  first  ineet- 
iug  of  this  Society  for  the  present  session  was  held 
on  Monday  evening,  J.  P.  Papworth,  Esq.,  in  the 
chair.  Amongst  other  proceedings,  part  of  an 
essay  on  concrete  was  read,  which  had  been  for- 
warded in  consequence  of  the  offeror  a  premium, 
and  to  which  the  Council  awarded  a  favourable  de- 
cision, subject  to  the  approbation  of  the  Membcis. 
Mr.  Fowler  also  read  a  series  of  commnuicatious 
from  Messrs.  Smiths,  extensive  builders  iu  Scot- 
land, in  answer  to  the  queries  issued  by  the  Society. 
By  these  gentlemen  the  fiist  chain  foot  suspension- 
bridge  was  erected  in  1817,  over  the  Tweed  in  Rox- 
burghshire, the  span  being  201  feet,  at  an  expense 
of  560/.  Prior  to  this  a  wire-bridge  had  been  erect- 
ed in  Selkirkshire,  of  100  feet  span,  at  an  expense 
of  25/.  i1)-Alorning  Chronicle. 

Improvement  in  Mails.— A  Mr.  Montetth,  in  a 
letter  upon  this  subject  iu  the  Morniny  Chronicle, 
suggests,  that  the  mails  should  be  carried  ty  curri- 
cles instead  of  coaches,  taking  letters  and  news- 
papers only,  besides  the  driver  and  guard — no  pas- 
senger!—similar  to  those  light  vehicles  which  at 
present  carry  the  mail-bags  a  part  of  the  road. 

The  King  of  the  French  has  put  his  uame  at  the 
head  of  a  subscription  for  raising  a  monument  at 
Strasbarg  to  the  memory  oi  Gutlemburg,  the  in- 
ventor of  printing. — Times. 

Communications  received  from  Mr.  Walker— 
Clovis— Jonathan— Mr.  Lunt— C.  P. — An  Old  Sub. 


The  Supplement  to  the  last  volume,  containing 
title,  index,  &c.  and  portrait  of  Charles  Vignoles, 
Esq.,  C.  K.,  is  just  published,  price  6d.  Also,  the 
volume  complete,  in  boards,  price  9s.  6d. 


03"  Patents  taken  out  with  economy  and  de- 
spatch  ;  .Specifications  prepared  or  revised  ;  Ca- 
veats entered  ;  and  generally  avery  Braneb  of 
Patent  Business  promptly  transacted.  Drawings 
of  Machinery  also  executed  by  skilful  assistants, 
on  the  shortest  notice. 
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palmer's  patent  EXCAVATING  and- 

SELF-LOADING  CART. 

In  this  railway  age,  an  invention  which 
is  represented  to  be  capable  of  effecting  a 
saving  of  no  less  than  "  500  per  cent."  in 
the  time  and  labour  attending  those  fun- 
damental railway  operations,  cutting  and 
embanking,  will  be  readily  allowed  to  be 
one  deservttfg  of  all  possible  attention. 
Whether  so  prodigious  a  saving  could  be 
actually  realised  by  the  apparatus  we  are 
about  to  describe,  practice  only  can  de- 
termine ;  and,  for  the  present,  we  are  in- 
clined to  think  that  to  expect  so  much 
from  it,  is  to  take  rather  a  sanguine  view 
of  its  capabilities.  But  we  are  sure  every 
mechanical  reader  will  join  with  us,  at 
all  events,  in  admiring  the  ingenuity  and 
skill  with  which  it  has  been  constructed. 

Fig.  1  is  a  side-elevation  of  Mr.  Pal- 
mers excavating  and  self-loading  cart ; 
fig.  2,  an  end-view ;  and  fig.  3,  a  sec- 
tioual  view  through  the  axle. 

Tiie  cart*  k  will  be  seen,  is  of  the  ordi- 
nary size ;  it  may  be  drawn  by  one  or  two 
horses,  and  will  hold  half  a  too.  A  A 
(fig.  2)  are  the  wheels,  the  rims  of  which 
are  hollow,  open  on  the  inside,  and  divided 
by  the  projecting  partitions  B  B  into  as 
many  separate  chambers  as  there  are 
spokes;  C  C  are  iron  cutters  or  excava- 
tors, resembling  plough-shares,  one  to 
each  wheel,  which  scoop  out  the  earth 
and  throw  it  upon  the  projecting  parti* 
tions  BB,  which,  as  the  wheels  revulve, 
discharge  the  earth  into  the  body  of  the 
cart  H ;  D  is  a  beam,  to  which  each  ex- 
cavator is  secured  by  two  strong  bolts; 
and  E,  a  lever,  with  a  hooked  termina- 
tion, to  which  a  chain  G,  proceeding 
from  the  excavator  D,  is  attached,  so 
that  by  the  turning  of  this  lever  the  ex- 
cavator may  be  adjusted  to  any  depth 
required,  or  raised  altogether  when  the 
cart  has  completed  its  load.   The  means 


provided  fof  emptying  the  cart  are  shown 
in  fig.  2.  The  bottom  is  divided  into 
two  parts  1 1,  which  are  connected  by  the 
bars  KK  to  a  chain  L,  which  passes 
round  a  projecting  iron  rod  or  pulley  N. 
M  is  a  winch. handle,  which,  being  ap- 
plied to  the  rod  N,  opens  or  shuts  the 
bottom  leaves  of  the  cart  at  pleasure. 
P  P  are  strong  horizontal  bars,  made  fast 
to  the  body  of  the  cart,  both  in  front  and 
at  back;  RR,  diagonal  braces,  which 
connect  the  upper  and  lower  bars  PF; 
Rud  SS,  braces,  proceeding  from  the 
nave  of  the  wheel  to  the  bars  P  P.  On 
the  uppermost  of  these  bars,  immediately 
above  the  letter  O,  there  is  is  a  stopper  to 
retain  the  winch-handle  when  necessary. 

The  cart  is  stated  to  have  been  "  seen 
at  work  by  many  engineers,  who  have  all 
given  their  most  decided  approbation  of 
it."  A  model  of  it  may  be  seen  at  Mr. 
Hen  dries*,  in  Oxford-street. 

Mr.  George  Vaughan  Palmer,  the  in- 
ventor, is  now,  we  regret  to  say,  num- 
bered with  the  dead.  In  a  slight  bio- 
graphical notice  of  him,  with  which  we 
have  been  favoured  by  a  friend,  it  is 
slated  that  he  was  a  native  of  Worcester, 
where  he  was  born,  Juue,  1786;  and  a 
descendant  of  the  ancient  family  of  the 
Vaughans  of  Trebaried,  county  Brecon, 
and  Hargest  Court,  Herefordshire.  From 
early  iufancy  he  evinced  a  strong  taste 
for  mechanical  pursuits;  and  had  he 
been  longer  spared  to  the  world,  would 
probably  have  risen  to  eminence  as 
an  inventor.  Great  part  of  his  time 
was  devoted,  for  some  years  previous  to 
his  death,  to  the  construction  of  his  ex- 
cavating-cart ;  and  he  had  but  just  com- 
pleted, and  secured  his  right  to  it  by  a 
patent,  when  he  was  seized  with  a  rapid 
decay,  of  which  he  died  in  June,  1834, 
leaving  a  widow  and  four  children,  for 
whose  benefit  the  patent  is  now  to  be 
sold. 
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WHALEBONE  STEEL-PEN  HOLDERS. 

Sir,— Perhaps  your  readers  may  like  to 
know,  that  whalebone  holders  for  steel 
pens  are  far  superior  to  all  others.  The 
elasticity  of  whalebone,  so  similar  to 
that  of  a  quill  pen,  very  much  relieves 
the  hand ;  and  any  one  may  write  as 
much  as  with  a  quill,  without  the  fatigue, 
strain,  and  pain,  on  the  hand  and  wrist, 
occasioned  by  the  usual  wood  or  ivory 
holders. 

Yours,  &c. 

Jonathan. 

Dee.  31,  1835. 

ELECTRICAL  THEORY  OF  THE  UNIVERSE. 
.     BY   MR.  THOMAS  S.  MACKINTOSH. 

Arilcle  EL 

In  the  concluding  part  of  our  last 
paper  we  remarked,  that  in  treating  of 
the  moon's  approximation  we  should  be 
enabled  to  draw  our  arguments  and  in- 
ferences from  two  sources,  astronomy  and 
geology.    Let  us  examine,  in  the  first 
place,  what  support  our  theory  derives 
from  astronomy.    We  have  laid  it  down, 
that  if  two  or  more  comets  settle  into  the 
planetary  state  about  the  same  period, 
the  larger  attracts  the  smaller  to  its 
sphere,  and  these  become  its  secondaries. 
Now,  a  slight  glance  at  the  planetarium, 
or  a  scheme  of  the  planets,  will  at  once 
convince  us  of  the  extreme  probability  of 
this  assumption.   Here  we  see  the  planets 
and  satellites  in  the  following  order  and 
proportion;  the  number  of  moons  are 
found  in  regular  gradation,  correspond- 
ing with  the  age  of  each  planet,  with 
only  one  exception,  but  even  this  disap- 
pears when  viewed  in  connexion  with 
the  other  parts  of  our  theory  ;  this  excep- 
tion is  Mars,  and  the  asteroids  or  minor 
planets.    Mars  has  no  satellite ;  and  the 
asteroids,  which  are  no  larger  than  satel- 
lites, and  appear,  from  their  situation,  as 
if  they  ought  to  have  been  attached  to 
Mars,  revolve  in  orbits  round  the  sun  like 
the  primary  planets.    According  to  our 
hypothesis,  this  exception  to  the  general 
rule  admits  of  an  easy  explication.  From 
the  relative  situations  of  Mars  and  the 
asteroids,  the  former  appears  to  have  set- 
tled at  a  period  too  remote  to  admit  of 
the  latter  coming  within  the  sphere  of  his 
attraction ;  nor  are  they,  from  their  equal 


magnitudes,  capable  of  attracting  each 
other.  If  we  allow  this  explication,  the 
whole  series  will  stnnd  as  follows,  taking 
Mars  and  the  asteroids  as  a  planet  and 
his  satellites  :— 

* 

Primaries.       Distance  from  No.  of 

Sun  in  Mikt.  Moons. 

Mercury..    36,000,000  0 

Venus.'...    68,000,000    0 

Earth....    95,000,000   1 

Mars  ....  144,000,000  asteroids  ...  4 

Jupiter  ..  494,000,000  4 

Saturn  ...  906,000,000   7 

Uranus. .  .1822,000,000   6 

Had  the  minor  planets  been  attached 
as  satellites  to  Mars,  it  is  probable,  judg- 
ing by  his  distance  from  the  sun  as  com- 
pared with  the  Earth  and  Jupiter,  we 
should  not  at  this  time  have  found  more 
than  two  remaining.  We  would  also 
remark,  that  it  is  by  no  means  improba- 
ble that  Mars  was  attended  by  one  or  two 
satellites  during  the  early  stage  of  his 
planetary  existence.  It  is  further  to  be 
remarked,  that  Uranus,  the  most  distant, 
and,  according  to  our  theory,  the  most 
recent  of  all  the  known  planets,  is  repre- 
sented as  having  only  six  satellites  to  ac- 
company her,  being  one  less  than  Saturn. 
But  this  number  only  represents  the  sa- 
tellites of  Uranus  that  have  been  dis- 
covered hitherto.  Astronomers  are  agreed, 
that,  with  more  powerful  instruments,  it 
is  extremely  probable  that  several  more 
might  be  discovered.  Upon  the  whole, 
we  are  satisfied,  if  this  table  be  consi- 
dered attentively,  in  conjunction  with  the 
foregoing  hypothesis,  that  the  truth,  or 
extreme  probability  of  our  theory,  is  a 
conclusion  that  must  press  itself  very 
closely  upon  the  mind. 

In  the  older  astronomical  works  we 
v  find  the  moon's  mean  distance  from  the 
earth  set  down  at  240,000  miles  ;  whilst 
in  the  more  recent  works  it  is  valued  at 
235,000.  It  is  said  that  this  difference 
has  arisen  from  the  imperfect  means  of 
observation  possessed  by  the  early  astro- 
nomers ;  and  that  the  moderns,  with 
more  correct  instruments  and  improved 
modes  of  observation,  have  been  enabled 
to  calculate  the  mean  distance  with  more 
accuracy,  and  that,  therefore,  the  modern 
calculation  is  a  much  nearer  approxima- 
tion to  the  truth.  To  a  certain  extent 
this  may  be  the  case ;  but  when  we  con- 
sider that  Thales,  the  philosopher,  was 
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enabled  to  calculate  and  foretell  an 
eclipse  GOO  years  before  Christ,  it  would 
appear  that  the  ancients  had  a  more  ex- 
tended knowledge  of  astronomical  science 
than  is  generally  conceded  them  by  the 
moderns.  It  is  inconceivable  that  the 
early  astronomers,  excelling  as  they  did 
in  mathematical  knowledge,  should,  in 
computing  the  moon's  mean  distance, 
have  committed  an  error  amounting  to  a 
48th  part  of  the  whole  value ;  especially 
when  it  is  considered  that  the  moon's 
distance,  astronomically  speaking,  is 
comparatively  small,  and  might  be  ascer- 
tained, with  tolerable  accuracy,  by 
observations  on  her  horizontal  paral- 
lax. 

We  are,  therefore,  induced  to  con- 
clude, that  this  difference  has  arisen,  to  a 
certain  extent,  from  the  moon's  approxi- 
mation. If  we  had  a  true  and  invariable 
standard  of  time  to  which  we  could  refer, 
it  might  possibly  furnish  us  with  a  datum 
whereby  to  determine  the  rate  of  the 
moon's  approximation.  According  to 
our  theory,  the  moon's  rate  of  motion  in 
her  orbit  is  a  continually  increasing 
quantity,  and  the  mean  time  from  node 
to  node  is,  consequently,  continually  de- 
creasing. But  as  the  earth  is  also  sub. 
iect  to  the  same  laws,  it  is  evident  that 
her  motions  and  time  must  also  vary  in 
a  direct  ratio  with  those  of  the  moon ; 
and,  therefore,  a  true  measure  of  the 
duration  of  time  cannot  be  obtained  by 
assuming  as  a  standard  the  period  of  the 
earth's  annual  revolution,  or  that  of  the 
moon,  or,  indeed,  of  any  single  planet  in 
the  solar  system.  If  the  true  time  of  all 
the  planets  were  carefully  ascertained 
and  compared  with  each  other,  we  might . 
obtain  a  mean  time  that  should  approach 
very  nearly  to  the  truth.  But  perhaps 
the  only  true  and  unvarying  standard 
of  time  in  the  solar  system  is  to  be 
derived  from  the  sun's  rotation  on  his 
axis;  as,  from  his  situation  in  the  cen- 
tre of  the  system,  he  is  not  affected 
by  the  same  causes,  it  is  probable  that 
his  rotary  motion  is  uniform  and  con- 
stant. 

It  would  appear,  also,  that  even  the 
motions  of  the  earth,  as  compared  with 
each  other,  are  not  constant  and  uniform; 
that  the  velocity  in  her  orbit  is  increasing, 
whilst  the  diurnal  motion  remains  sta- 

- 


tionary,  or  perhaps,  agreeable  to  onr 
theory,  we  ought  to  say,  that  the  latter 
suffers  a  retardation.  In  the  time  of 
Julius  Caesar,  the  length  of  the  year  was 
settled  at  360  days  and  6  hours  ;  and- in 
the  time  of  Pope  Gregory  XIII.,  in  1582, 
it  was  found  that  the  equinox  had  gone 
backwards  10  day?,  in  consequence,  as  it 
was  supposed,  of  the  year  having  been 
fixed  at  too  great  a  length  ;  it  was,  there- 
fore, determined  that  the  calendar  should 
be  reformed,  and  the  length  of  the  year 
was  settled  at  365  days,  5  hours,  48  mi- 
nutes, and  5 1  '6  seconds.  This  was  done 
by  the  ablest  men  in  Europe  with  great 
care  and  circumspection,  and  after  ex- 
tending their  observations  throughout  a 
long  series  of  years;  and  yet  it  has 
lately  been  discovered,  as  appears  in  Dr. 
PI  ay  fair's  "  System  of  Chronology,"  that 
the  Gregorian  year  is  too  long.  As 
usual,  this  discrepancy  is  attributed  to 
the  reformers  of  the  calendar,  and  no 
one  seems  to  suspect,  that  the  year  is 
gradually  becoming  shorter.  It  may  be 
objected,  that  the  difference  is  extreme- 
ly small  as  compared  with  so  long  a 
period.  But  we  must  recollect,  that  all 
tlie  works  of  nature  are  carried  forward 
by  slow,  sure,  and  imperceptible  de- 
grees; and,  therefore,  the  small ness  of 
the  difference  only  shows,  that  this  work 
is  in  strict  conformity  with  all  her  other 
operations. 

Our  theory  assumes,  that  the  planets 
and  satellites  are  maintained  at  their  re- 
spective distances  from  the  sun  and  each 
other  hy  the  relative  quantities  of  posi- 
tive and  negative  electricity  with  which 
each  is  charged,  or,  in  other  words,  by 
the  solid  contents  of  matter  contained  in 
each,  and  the  quantity  of  electric  fluid 
wiUv  which  that  matter  is  charged  or 
saturated.  Noiv,  as  we  can  determine  by 
experiment  the  exact  state  of  two  electri- 
fied bodies  by  the  attractive  and  repulsive 
forces  which  they  exert  on  each  other — 
and  we  know  that  Thase  forces  follow  the 
same  law  as  to  the  intermtv  of  the  fluid, 
namely,  the  inverse  ra'io  ortthe  square  of 
the  distance — this  might  furnish  us  with 
a  rough  datum   for  ascertaining  the 
moon's  electrical  state,  that  is,  boiv  far 
she  has  receded  towards  a  complete  ne- 
gative condition;  and  as  the  power  which, 
she  exerts  upon  the  tides  is  governed  by 
the  same  law  that  regulates  her  own  dis- 
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tance,  we  might,  by  carefully  estimating 
the  difference  of  her  attractive  and  re. 
pulsive  forces  in  apogee  and  perigee,  be 
enabled  to  obtain  a  tolerably  correct  mea- 
sure of  his  inductive  influence.  The 
ocean  may  be  regarded  as  a  great  natu- 
ral barometer,  indicating  the  state  of  the 
electrical  atmosphere  by  which  the  earth 
is  surrounded;  but  as  it  is  moved  by 
three  forces  at  the  same  time — the  moon, 
the  sun,  and  the  earth's  galvanic  circle — 
all  these  elements  of  power  must  be  nice- 
ly  adjusted  before  we  can  expect  to 
arrive  at  any  thing  like  an  accurate 
calculation. 

It  is  found  to  be  a  direct  consequence 
of  the  law  of  electrical  induction,  that  "if 
a  small  body  weakly  electrified  be  placed 
at  a  distance  from  another  and  a  larger 
body  more  highly  charged  with  the  same 
species  of  electricity,  it  will,  as  usual,  be 
repelled ;  but  there  is  a  certain  distance 
within  which  if  it  be  brought,  attraction 
will  take  place  instead  of  repulsion.  This 
happens  in  consequence  of  the  inductive 
influence  producing  so  great  a  change  in 
the  distribution  of  the  electricity  as  to 
give  a  preponderance  to  the  attractive 
forces  of  the  adjacent  parts  of  the  two 
bodies  over  the  repulsive  forces  that  take 
place  in  the  other  parts,  and  which  would 
nave  alone  acted  if  the  fluid  had  been 
immoveable.  From  this  it  appears,  that 
when  the  moon  has  approached  within  a 
certain  limit,  the  repulsive  will  be  over- 
come by  the  attractive  force,  and  she  will 
be  precipitated  upon  the  earth's  surface. 
We  cannot  at  present  pretend  to  deter- 
mine this  limit,  or  to  speak  with  any  de- 
gree of  certainty  concerning  the  period 
that  may  elapse  before  this  catastrophe 
takes  place.  If  the  principle  of  this 
theory  were  sufficiently  investigated  to 
enable  us  to  deduce  with  precision  the 
electrical  states  of  Jupiter  and  Saturn,  we 
might  perhaps  be  able  to  draw  con- 
clusions from  the  respective  distances  of 
their  satellites  with  regard  to  this  point; 
but,  in  the  present  state  of  our  know- 
ledge, we  can  offer  no  data  that  could  be 
ft  all  relied  upon.  However,  we  will 
give  a  table  of  all  the  known  satellites  in 
the  solar  system,  with  their  respective 
distances  from  their  primaries,  as  afford- 
ing a  reasonable  ground  of  hope,  even 
granting  the  truth  of  our  theory, 
that  such  a  catastrophe  will  not  take 
place  for  a  very  considerable  period  of 
time. 
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It  appears  from  this  table,  that  the 
mean  distance  of  the  first,  or  nearest  sa- 
tellite of  Saturn,  is  3,^  the  radius  of  the 
primary,  or  124,000  miles.  We  may, 
therefore,  consider  that  this  satellite,  be- 
ing the  nearest  to  its  primary,  will  be  the 
first  to  disappear  from  the  solar  system. 
As  its  final  precipitation  will  be  instanta- 
neous, it  is  by  no  means  prebable  that  it 
will  be  observed  from  this  earth.  But  at 
whatever  future  time  it  may  be  dis- 
covered that  Saturn  is  attended  by  no 
more  than  six  satellites,  such  discovery 
must  be  regarded  as  a  demonstration  of 
the  truth  of  this  theory. 

Perhaps  our  hypothesis  may  be  allowed 
to  derive  further  support  from  the  follow- 
ing statement :— In  the  year  1823,  up- 
wards of  fourteen  years  ago,  conversing 
with  some  friends  upon  this  subject,  we 
offered  to  rest  the  proof  of  its  truth  upon 
the  appearance  of  Halley's  comet  in 
1835.  According  to  our  theory,  the 
comet's  tail  is  gradually  absorbed  and 
becomes  shorter  in  each  successive  revo- 
lution. We  predicted  that  its  appear- 
ance would  be  found  to  correspond  with 
our  theory ;  and  that  it  did  so  is  well 
known  to  all  the  astronomers  of  Europe. 

In  the  early  accounts  of  this  comet  it  is 
described  as  "  the  comet  of  horrible  as- 
pect, whose  tail  extended  from  the  zenith 
to  the  horizon ;"  and  yet  we  find  in 
1835,  that  it  is  scarcely  to  be  discerned 
with  the  naked  eye. 

It  is  also  assumed  in  our  hypothesis, 
that  the  earth  is  gradually  becoming 
denser,  and  that  her  diameter  is,  conse- 
quently, decreasing;  if  this  should  prove 
to  ]>e  correct,  it  will  be  found  in  the 
course  of  a  few  ages,  that  a  pendulum 
vibrating  seconds  in  the  latitude  of  Lon- 
don, will  not  agree  with  the  standard  of 
our  imperial  weights  and  measures,  which 
was  settled  and  adjusted  by  the  pen- 
dulum of  Captain  JCater.  Of  course,  the 
French  standard,  being  a  degree  of  the 
meridian,  wjll  be  affected  by  the  same 
cause.  In  short,  there  is  nothing  sta- 
tionary in  mature;  when  men  seek  a 
standard  thai  sljall  be  stable  and  unvary- 
ing, they  seefc  that  whic)i  is  pot  to  be 
found  j  and  we  Jiaveeven  put  it  seriously 
to  our  own  mind,  whether  the  sun  him- 
self does  not  revolve  in  an  orbit  with  his 
whole  system  of  planets  round  him,  like 
the  satellites  of  Jupiter  or  Satprn. 

There  is  no  occasion  that  we  should 
feel  any  undue  alarm  from  the  supposi- 


tion of  the  earth  and  moon  coming  in 
collision  ;  we  are  in  the  hands  of  an  all- 
ruling  Providence,  and  he  will  deal  with 
us  as  unto  him  seemetli  good.  Death's 
thousand  doors  stand  open,  and  this  is 
not  more  terrible  than  the  others  through 
one  of  which  we  must  pass.  And  if  we 
consider,  for  a  moment,  the  state  of 
famine  and  misery  that  must  ensue  were 
the  generations  of  men  allowed  to  stretch 
out  until  the  earth,  exhausted  and  worn 
out,  became  unable  to  yield  her  fruits 
for  their  support,  we  will  be  constrained 
to  acknowledge  that  such  a  consumma- 
tion of  the  human  race  can  be  regarded 
in  no  other  light  than  a  wise  and  merci- 
ful dispensation  of  Divine  Providence. 

The  geological  observations  will  be 
given  in  another  paper. 

Note. — In  the  last  article,  Mech.  Ma*. 
No.  645,  there  is  an  error  of  considerable 
importance.  It  is  stated  in  p.  228, 
"  that  if  the  electric  fluid  be  withdrawn, 
matter  has  an  affinity  for  and  will  attract 
other  matter this  is  wrong,  it  ought  to 
have  been,  "  that  matter  deprived  of  its 
electricity  will  repel  other  matter.'* 

galloway's  paddle-wheel. 

Sir, — Being  a  regular  reader  of  your 
publication,  1  have  perused  your  remains 
on  Galloway's  new  paddle  wheel.  I 
know  not  the  size  of  the  Rose  and  Mo- 
narch, to  which  these  wheels  are  fitted  ip 
London,  but  I  am  able  to  say,  that  they 
have  been  tried  on  our  first-class  vessels 
at  this  port ;  and  I  understand  the  City 
of  Dublin  Company  are  so  much  pieced 
with  their  performance,  as  to  have  pur- 
chased a  license  from  Mr.  Galloway  to 
use  them  to  all  their  vessels.    They  are 

"  now  fitting  the  Commerce  and  the  City 
of  Limerick,  of  200-horse  power  each  ; 

.  and  Sir  John  Tobin,  who  is  a  large  steam- 
boat proprietor,  is  also  fitting  the  Mar- 
garet, the  largest  steamer  ever  MU  af 
Liverpool,  and  of  300-horse  power.  I 
went  on  board  the  Huskisson,  l80-horse 
power,  which  was  fitted  experimentally 
with  Mr.  Galloway's  wheel,  and  every 
person  on  board  spoke  in  the  highest 
terms  of  its  performance.  The  back- 
water is  very  much  reduced  ;  the  trem- 
bling motion  totally  removed  ;  and  a 
head-sea  did  not  appear  to  affect  the 
uniform  motion  of  the  engine.  The  en- 
gineer said  he  would  not  like  to  be  with- 
out them  under  any  circumstances.  1 
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feel  assured  that  you  will  gladly  give 
insertion  to  this  testimonial,  which  may 
be  the  means  of  removing  those  doubts 
which  you  have  expressed  regarding  the 
efficiency  of  this  wheel. 

I  am,  Sir, 
Your  obedient  servant, 

Robert  Williams. 

13,  Hill-itrwf,  Liverpool, 
Jan.  5, 1*36. 

VENTILATION  OF  TUNNELS. 

Sir, — I  think  the  following  plan  for 
ventilating  tunnels  would  be  an  improve- 
ment upon  that  which  1  have  seen  gene, 
rally  recommended,  if  the  tunnel  is 
one-fourth  of  a  mile  long,  let  a  circular 
orifice  be  made,  12  inches  in  diameter, 
from  the  centre  of  the  top  to  the  surface ; 
and  if  half  a  mile  or  more  long,  connect 
2  other  similar  orifices  in  the  manner  repre- 
sented in  the  following  diagram,  about  200 
yards  on  each  side  of  the  centre  passage. 


These  auxiliary  orifices  rising  about  five 
or  six  feet  before  passing  to  the  prin- 
cipal, at  not  more  than  one-third  of 
the  width  from  the  sides.  Under  each 
passage  there  should  be  placed  a  strong 
gas-light  lamp ;  so  that  all  three  lamps 
would  be  seen  at  either  end.  The  main 
passage  should,  at  two  feet  from  the  sur- 
face, pass  through  a  fire  in  a  close  iron 
stove,  with  a  continuation  or  funnel  of 
three  or  four  feet,  contracted  at  ihe  top 
to  about  four  inches  diameter.    In  this 


OF  TUNNELS. 

way  an  excellent  ventilation  would  be  . 
produced  at  all  seasons,  from  the  strong 
current  always  rushiug  up  to  the  rarefied 
part. 

I  am,  Sir, 
Your  obedient  servant, 

G.  L.  Smart. 

Enfield,  Dec.  4, 1835. 


Postscript  to  the  preceding  Communi- 
cation. 

Sir, — Upon  the  subject  of  ventilation 
of  tunnels  for  railway  purposes,  I  beg  to 
add  the  following  suggestion  to  the  com- 
munication I  sent  you  lately  upon  this 
head.  It  has  been  observed  by  Dr.  Lard- 
ner  and  others,  that  the  velocity  of  the 
train  would  probably  cause  the  uncon- 
sumed  gas  to  rebound  from  the  roof  upon 
the  passengers.  The  method  I  before 
stated  of  constructing  the  shafts  would 
promote  perfect  ventilation  ;  but  I  would 
also  furnish  the  roof  of  the  tunnel  with 
boards,  two  feet  wide,  placed  across  at  an 
angle  of  45°,  a  foot  apart,  and  the  same 
from  the  roof ;  the  whole  of  the  boards 
to  incline  to  the  centre  shaft.  f  think 
there  would  be  a  continued  current  of 
fresh  air  above  these  boards  from  each 
end,  which  would  naturally  draw  up  and 
carry  off  the  noxious  air  caused  by  the 
steam-engine. 

I  will  take  this  opportunity  of  saying, 
that  I  cannot  but  regret  that  there  are 
men  who  are  capable  of  venting  sarcasm 
upon  suggestions  offered  by  others,  pure- 
ly from  a  wish  to  promote  public  benefit. 
Such  treatment  has  a  tendency  to  check 
the  progress  of  science;  for,  it  must  be 
admitted,  theorists  often  advance  crude 
ideas,  that  afterwards  get  matured  and 
become  of  essential  advantage  to  society. 
These  remarks  are  in  consequeuce  of  Mr. 
Thomas  Deakin's  strictures,  in  No.  641, 
upon  my  propositions  for  the  Thames 
Tunnel ;  but  I  feel  gratified  that,  al- 
though the  plan,  ur  rather  the  means, 
suggested  by  me  were  by  far  of  too  slight 
a  nature,  the  precise  method  is  being 
pursued  with  success,  as  the  elaborate 
and  gentlemanly  letter  of  your  corre- 
spondent, in  No.  638,  upon  the  subject 
shows. 

I  remain,  Sir, 
Your  obedient  servant, 

G.  L.  Smart. 

Enfield,  Dec.  21,  1835. 
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Til's    AND     IVER  M*IVER's 
RAILWAY  THEOREMS. 

Sir,— Having  watched  with  some  in- 
terest the  discussion  between  Iver  M*Irer 
and  Anti-Carper,  relative  to  the  locomo- 
tive theorems  of  your  scientific  corre- 
spondent Mr.  Herapath,  and  having  seen 
some  calculations  on  the  velocities  of 
locomotive  engines,  hy  Dr.  Lardner,  given 
in  evidence  against  the  Great  Western 
Railway,  I  was  induced  the  other  day  to 
amuse  myself  with  comparing  the  theo- 
rems of  Messrs.  Herapath  and  I  ver  M'lver 
witli  the  calculations  of  Dr.  Lardner. 
The  results  were  so  very  curious,  as 
bearing'  on  the  point  in  dispute,  that  1 
have  selected  the  two  following  cases, 
which  will  help,  I  dare  say,  to  enable 
your  less  scientitic  readers  to  make  up 
their  minds  respecting  which  of  your 
disputants  is  right. 

I  beg  to  disclaim  all  intention  of  mix- 
ing myself  up  in  this  controversy;  I 
merely  "give  the  results  as  facts  to  speak 
for  themselves. 

It  should  be  observed,  that  Dr.  Lard- 
ner makes  the  plane  of  repose  1  in  250, 
and  the  maximum  velocity  on  a  level  25 
miles  an  hour;  Mr.  Herapath,  1  in  240, 
and  30  miles  an  hour.  The  latter  gen- 
tleman's theorem,  p.  183,  vol.  xxiii.,  for 
the  speed  being  altered  to  suit  this,  will 
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for  the 


become,  21.12  +  ^  —  2M2  +  h 

velocity  in  miles  per  hour  up  hill,  and 
528 

2112  —  h  ,'own  ^»  *  Dem£ tue  inclina- 
tion in  feet  per  mile  of  the  plane.  Iver 
M'lver's  formula,  as  given  in  his  last 
letter,  p.  251,  for  the  velocity  in  miles 
per  hour  on   a  descending   plane,  is 

 15 

V*  -|-  2  g  h.  ^  where  V  is  the  starting 

velocity  iii  feet  per  second  down  the 
plane,  g  z=  32?,  and  h  the  total  fall  in  feet 
of  the  plane;  V  is  therefore  =  36  j,  if 
the  starting  velocity  is  25  miles  an  hour. 
If  it  he  an  ascent,  A,  as  Anti-Carper 
rightly  observes,  will  be  negative. 

The  two  cases  alluded  to  are  that  of  a 
plane  159  chains  long,  whose  height  is 
11  feet  or  5  535  per  mile,  and  of  a  plane 
707  chains,  whose  height  is  49  feet  or 
5*543  per  mile.  I  have  selected  these 
cases,  because  the  heights  of  the  planes 
being  so  different  with  nearly  the  same 
inclination,  are  well  calculated  to  eluci- 
date the  merits  of  the  rival  theorem?,  but 
all  my  other  calculations  are  equally  fa- 
vourable to  Mr.  Herapath's  theorem,  and 
unfavourable  to  Iver  Mover's. 


PLANES. 

Velocities  np  tu  Mile*  per  Hoar. 

Velocities  down  in  Miles  per  Hour. 

Length 

in 
Chains. 

Tot4l 
Height 
in  Ftet. 

Heiffht 
per  Milt 

in  Feet. 

Lardner. 

Herapath. 

Iver  M'lrer. 

Larduer. 

Herapath. 

Iver  M'lver 

ISO 

rcr 

11 
40 

5535 
5'545 

1083 
1083 

10  81 
10-80 

17-21 
Imaginary. 

33  83 
33-85 

33-88 
33  00 

30  80 
4372 

The  almost  perfect  coincidence  here 
shown  in  every  case  betweeu  the  two 
eminent  mathematicians,  Dr.  Lardner 
and  Mr.  Herapath,  can  leave  no  doubt 
but  that  both  are  right,  and  that  both  use 
the  same  theorem.  The  difference  (in 
no  instance  exceeding  the  twentieth  of  a 
mile)  may  be  caused  by  my  going  to  a 
greater  of  less  accuracy  in  the  decimals 
of  the  height  of  the  plane  per  mile  in  the 
third  column. 

Iver  M*I?er's  great  deviations  in  every 
case  (near  12  miles  in  one),  and  the  ab- 
surd result  in  the  ascent  of  the  longer 


plane,  must  be  satisfactory  proof  that  he 
is  wrong. 

Though,  as  I  have  slated,  I  do  not  in- 
tend to  take  part  in  this  controversy,  it  is 
but  an  act  of  justice  to  say,  that  Mr. 
Herapath  has  the  merit  of  having  given 
the  first  direct  solution  to  the  problem  of 
finding  the  relative  velocities  of  a  loco- 
motive-engine carrying  different  loads  on 
a  plane,  and  up  different  inclines,  which 
he  did,  it  seems,  from  his  own  physical 
discoveries,  in  your  Journal  for  June  13, 
1835,  p.  183.  A  similar  result  might 
have  been  obtained  from  analogical  in- 
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ference,  but  perhaps'  no  other  mathema- 
tician could  have  directly  solved  the  pro- 
blem.   Dr.  Lardner,  in  his  calculations, 
given  in  evidence  before  the  Lords,  Au- 
gust 3,  seems  evidently  to  have  used  Mr. 
Ilerapath's  theorem  ;  but,  no  doubt,  not 
before  he  had  thoroughly  investigated  if, 
and  satisfied  himself  that  it  was  correct. 
Jt  is  a  curious  fact,  that,  though  Mr. 
Herapath  discovered  the  theorem,  he 
limited  it  to  levels  and  ascending  planes, 
and  Dr.  Lardner  was  the  first  to  use  it  in 
descents,  and  to  fix  the  limiting  velocity 
(40  miles  an  hour)  of  its  application, 
which  Mr.  Herapath,  in  his  9ih  letter, 
published  August  29,  confirms. 

Yours  respectfully, 

A  Looker.on. 

London,  Jan.  4, 1836." 

PARLIAMENTARY    EVIDENCE    ON  ACCI- 
DENTS IN  MINES. 

(Continued  from  p.  28*.) 

Examination  of  Mr.  Nicholas  Wood,  continued  : 

You  have  spoken  of  No.  3,  as  Dr.  Clanny's 
improved  lamp;  have  you  had  any  opportu- 
nity of  judging  of  the  merits  of  that  im- 
provement!—  Not  practically;  it  is  only 
recently  that  I  heard  of  it. 

What  is  your  opinion  of  its  value,  as  a 
practical  viewer  1— When  the  Davy  lamp  is 
put  into  an  inflammable  mixture,  it  of  course 
becomes  red  hot,  if  the  mixture  of  inflam- 
mable air  is  very  considerable;  if  it  is  kept 
in  such  a  mixture  for  a  length  of  time,  of 
course  the  heat  will  destroy  the  lamp,  and  it 
will  ultimately  become  unsafe.  The  practice 
in  such  cases  is,  that  the  men  should  not 
keep  a  lamp  in  such  a  state ;  they  have  orders 
that  whenever  a  lamp  becomes  filled  with 
flame  In  the  inside,  they  should  withdraw  it. 
Dr.  Clanny's  lamp,  by  the  brass-wire  being 
burnt  away,  will  of  course  prevent  the  lamp 
from  being  kept  in  such  a  mixture;  and  so 
far  as  regards  the  use  of  the  Davy-lamp, 
where  it  is  liable  to  be  filled  in  the  inside  with 
flame,  I  think  it  is  useful.  But  I  would  .say, 
that  that  is  in  extremely  limited  cases,  and 
probably  such  cases  should  not  exist  gene- 
rally. X  think  the  mines  ought  not  to  be 
worked  where  they  can  only  be  worked  with  a 
lamp  filled  with  flame. 

Is  there  any  drawback  from  that  benefit  in 
Dr.  Clanny's  lamp  ?— I  have  not  had  an  op- 
portunity in  practice  to  see  its  operation; 
tut  the  only  objection  I  see  to  it,  as  a  matter 
of  opinion,  is,  that  the  shield  will  throw  a 
greater  quantity  of  beat  to  the  upper  portion 
of  the  wire,  and  render  it  more  liable  to  be 
burnt ;  to  what  extent  that  will  operate,  or 


whether  that  may  not  be  remedied  by  a  difr 

ferent  construction,  or  that  it  may  not  exist 
to  such  an  extent  as  to  render  it  objectionable 
in  practice,  I  cannot  give  a  decided  opinion. 
With  these  exceptions,  and  the  liability  of 
the  slides  to  get  out  of  order,  I  think  Dr. 
Clanny's  invention  useful  in  the  cases  thai  I 
have  mentioned. 

You  have  stated  that  such  cases  ought  not 
to  occur  as  men  continuing  their  lamps  in  a 
decidedly  explosive  atmosphere;  cannot  you 
conceive  a  case  of  a  man  just  on  the  point  of 
bringing  down  his  coal  being  tempted  to 
allow  the  lamp  to  remain  a  few  minutes,  or 
in  the  case  of  his  having  nearly  filled  his 
basket  or  corf,  mo6t  imprudently  continuing 
his  lamp  in  that  dangerous  situation  1— I 
believe  that  such  cases  may  occur  in  a  mine 
that  is  highly  charged  with  gas,  where  the 
common  lamp  may  become  filled  with  flame, 
and  yet  may  be  used  with  safety ;  still  cases 
may  occur  that  may  cause  the  fire-damp  to 
come  into  that  mine  in  such  quantities  that 
it  may  be  filled  with  flame  for  a  considerable 
time,  and  where  such  cases  do  occur,  Dr. 
Clanny's  lamp  may  be  useful. 

At  the  same  time  you  admit  that  it  would 
be  in  the  power  of  the  workman  to  prop  up 
the  shields  ? — I  think  it  is. 

If  he  was  so  wilfully  disposed  1 — Yes. 

Do  not  you  think  that  such  a  lamp  is  of 
great  benefit  to  thewasteman,in  his  morning 
examinations  of  the  state  of  the  mine,  or  jo 
exploring  abandoned  parts  of  the  mine  1—1 
think  in  exploring  the  mine  in  the  morning 
such  a  lamp  is  not  so  useful,  on  this  account, 
that  the  people  that  have  charge  of  that 
operation  arc  generally  men  who  are  selected 
for  their  caution,  and  those  men  would  not, 
use  the  common  lamp  in  such  a  case  impro- 
perly ;  they  would  not  carry  it  to  such  an 
extent  as  to  let  it  be  filled  with  flame,  end 
continue  for  that  length  of  time  which  would, 
injure  it. 

Do  ycu  agree  in  the  statement  that  great 
risk  may  arise  from  a  person  carrying  the 
original  Davy-lamp  at  a  quick  pace  through 
an  inflammable  atmosphere  1— So  far  as  my 
own  experience  goes,  I  do  QQt  know  that 
carrying  it  at  a  considerable  velocity  would 
cause  the  flame  to  pass  through  the  wjres. 
Sir  Humphrey  Davy's  experiraepts  go  to  state 
that  such  is  the  fact.  I  have  never  seen 
lamps  carried,  even  in  mines  where  there  js 
no  great  risk/with  that  velocity  which  would 
cause  it  to  pass  through,  if  such  a  ease  is 
possible ;  and  I  cannot  conceive  that  any  man 
in  a  mine,  where  it  was  dangerous,  would 
put  a  lamp  to  such  a  test,  unless  it  was  done 
wilfully. 

Are  you  not  bound  to  suppose  a  case  of  the 
judicious  wasteroan,  not  at  the  moment  gj>T 
prebending  the  expipsiveness  of  M>6  afco/fr 
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sphere  in  which  he  was  working,  being  thus 
suddenly  reminded  of  what  he  had  not  before 
apprehended?— I  think  such  a  case  may 
exist,  if  the  flame  is  not  visible  before  the 
wire  is  burnt  in  two.  I  would  say  that  I 
think  it  important  to  know  whether  the  com- 
mon Davy-lamp,  by  the  elongation  of  the 
flame,  shows  the  existence  of  inflammable  air 
before  the  wire  is  burnt  in  two  in  Dr. 
Clanny's  lamp,  of  which  I  have  not  had  an 
opportunity  of  experimenting.  In  the  hands 
of  a  careful  workman,  if  tbeelongation  of  the 
flame  precedes  the  burning  of  the  wire,  that 
workman  should  depend  upon  the  appear- 
ance  of  the  flame  rather  than  upon  Dr. 
Clanny's  lamp  as  showing  the  existence  of 
inflammable  air;  but  in  the  hands  of  the 
majority  of  workmen  not  so  careful,  Dr. 
Clanny's  lamp  may  be  useful. 

But  the  most  careful  workman  at  his  work 
may  not  be  observing  his  lamp  ? — Yes. 

And  the  shields  become  a  watch  for  him  in 
that  case  ? — Yes. 

To  Dr.  Clanny.— In  your  lamp,  the  effect 
of  the  shield  dropping  is  to  exclude  the  in- 
flammable air,  but  not  to  affect  the  oil-lamp 
light? — Precisely. 

Is  the  oil-lamp  then  extinguished?— It  Is 
not,  and  for  the  reasons  I  will  give ;  when 
the  inflammable  air  is  in  communication 
with  the  flame  of  the  oil-lamp,  a  blue  flame 
plays  within  the  wire-gause  cage,  this  blue 
flame  immediately  fuses  the  piece  of  wire 
passed  through  the  cage,  and  at  that  moment 
the  safety-shields  fall  by  their  own  weight;  a 
small  perforation  is  made  at  the  bottom  of 
the  outer  or  lower  shield  on  each  side, 
through  which  a  sufficient  quantity  of  atmo- 
spheric air  containing  inflammable  air  at  the 
inflammable  point,  penetrates  and  maintains 
the  flame  of  the  oil-lamp  only. 

You  have  heard  the  opinion  of  Mr.  Wood, 
that  there  may  be  an  increased  beat  in  the 
upper  part  of  the  lamp,  in  consequence  of  its 
being  covered  with  those  shields,  and  in  that 
way  endanger  the  wire;  what  is  your  an- 
swer to  that?— -I  am  much  obliged  to  the 
Honourable  Chairman  for  putting  that  ques- 
tion, for  I  am  sure  that  Mr.  Wood,  the  wit- 
ness, will  be  satisfied  upon  that  point  when 
he  observes  that  the  upper  shield  leaves  the 
wire-gause,  to  the  extent  of  three  quarters  of 
%n  inch  above  the  said  safety-shields,  which 
will  keep  the  cylinder  cool  enough,  and  in  the 
eourseof  my  experience  I  never  found  any 
additional  heat  in  using  this  lamp. 

To  Mr.  Wood. — Have  you  any  further  ob- 
servation to  make  on  Dr.  Clanny's  improve- 
ment!— I  would  observe,  that  the  objection 
which  I  have  stated  against  Dr.  Clanny's 
lamp  is  not  with  any  intention  of  detracting 
frota  the  merit  of  that  lamp,  because  I  think 
it  is  well  worthy  the  attention  of  the  coal- 
owners  ;  I  only  made  those  objections  because 


I  think  that  in  all  those  cases  the  utmost 
caution  should  be  used  before  a  decisive 
opinion,  in  such  dangerous  circumstances,  is 
expressed  upon  any  plan. 

You  stated  that  your  objection  was  matter 
of  opinion,  and  not  founded  upon  any  expe- 
riment?—It  is;  I  think  it  well  worthy  of 
further  inquiry  and  attention. 

No.  4  the  Committee  understand  to  be  a 
Davy-lamp,  with  a  glass  chamber  I — It  is. 

Will  you  describe  what  you  conceive  to  be 
the  advantages  from  the  introduction  of  the 
glass  chamber?— As  I  have  stated  before,  the 
Davy-lamp  becomes  filled  with  flame  from 
the  construction  admitting  the  air  to  pass 
into  the  lamp,  over  the  whole  surface  of  the 
gauze;  the  glass  chamber  is  for  the  purpose 
of  diminishing  the  quantity  of  air  which 
passes  into  the  interior  of  the  lamp. 

Is  the  glass  ground  at  the  bottom,  so  as  to 
fit  closely  on  the  upper  part  of  the  lamp? — 
There  are  two  constructions  of  lamp  which  I 
have;  No.  4  I  have  used  at  Killingworth  and 
at  Springwell  colliery  for  a  considerable  time. 

Is  there  any  thing  besides  the  glass  chamber 
peculiar  to  No.  4? — No.  4  is  the  common 
construction  of  that  lamp  ;  the  construction 
of  that  lamp  is  objectionable  in  some  re- 
spects, because  the  man  may  open  the  lamp 
even  though  a  lock  is  put  upon  it.  No.  5  is 
an  improvement  upon  that  construction,  by 
which  the  lamp  may  be  completely  locked, 
in  the  same  way  as  the  Davy-lamp,  and  pre- 
vent the  man  from  taking  the  top  off. 

Is  not  the  structure  of  this  improved  Davy- 
lamp  rather  reverting  to  Mr.  Stephenson's 
original  lamp  of  18)5,  which  was  insulating 
the  flame  by  a  glass  chamber,  and  communi- 
cating with  the  external  air  by  small  orifices  ? 
— I  should  say  that  the  lamps,  Nos.  4  and  6, 
with  the  glass  which  we  are  describing,  with- 
out the  gauze,  is  of  the  principle  of  Mr. 
Stephenson's  lamp  of  1815. 

Then  you  consider  the  glass  tube  parti- 
cularly advantageous  in  cases  where  any 
thing  should  occur  to  destroy  the  gauze? — 
I  should  say  that  the  part  of  the  lamp  which 
I  have  most  dependence  upon,  as  regards 
safety,  is  the  wire-gauze,  inasmuch  as  the 
glass  i|  liable  to  be  broken ;  I  think  the  glass 
extremely  useful  ip  contracting  the  current 
of  the  air,  and  keeping  the  wire  always  in  a 
perfect  state. 

Do  you  mean  to  say,  that  practical  obser- 
vation satisfies  you,  that  with  that  glass, 
and  the  flame  in  an  insulated  state,  there  is 
no  more  combustible  air  admitted  through 
the  small  aperture  at  the  bottom,  than  if 
necessary  to  feed  the  lamp  ? — Not  more ;  \t 
contracts  the  quantity  of  air  admitted  into 
the  interior  of  the  lamp,  and  that  is  ex- 
tremely useful  in  many  instances,  I  believe 
that  this  lamp  is  put  out  before  the  Davy 
becomes  red-hot;  that  it  is  put  out  by 
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ao  atmosphere  which  would  not  heat  the 
Davy-lamp  red  hot;  and  that  it  will  not  burn 
in  an  atmosphere  where  the  Davy-lamp  would 
become'  red  hot.  In  some  degree  it  operates, 
as  it  were,  in  the  same  way  as  Dr.  Clanny's 
lamp,  showing  the  existence  of  the  mine  in  a 
very  inflammable  state. 

That  is  to  say,  that  the  limited  quantity 
of  gas  of  any  description  which  is  admitted, 
operates,  in  the  case  of  very  foul  air,  as  an 
extinguisher  to  the  lamp? — It  does;  and  I 
have  tried  the  two  lamps  together ;  the  lamp 
with  glass  was  generally  put  out  before  the 
Davy-lamp  became  filled  with  flame.  I  must 
again  revert  as  to  Dr.  Clanny's  lamp,  whether 
this  lamp,  No.  5,  would  not,  in  some  degree, 
be  as  useful  in  showing  the  existence  of  air 
of  a  certain  degree  of  in  Ham  inability  in  the 
same  way  as  Dr.  Clanny's  lamp  does ;  as  I 
stated  before,  I  have  not  the  means  of  judg- 
ing which  of  the  two  would  show  it  first,  but 
I  think  it  extremely  important  that  some 
lamp,  either  the  one  or  the  other,  could  be 
used  for  such  a  purpose ;  on  the  other  hand, 
ongoing  into  an  inflammable  mixture,  which 
is  merely  inflammable,  or  just  upon  the  point 
of  inflammability,  the  Davy-lamp  shows  the 
existence  of  inflammable  gas  sooner  than 
this  lamp  with  glass ;  it  is  more  apparent  to 
observers. 

Then  under  all  the  circumstances  of  the 
case,  not  having  experimented  upon  Dr. 
Clanny's  lamp,  you  consider  No.  5  to  be 
decidedly  the  nearest  to  perfection  of  any 
lamp  which  you  have  hitherto  had  an  oppor- 
tunity of  examining? — Yes,  as  being  put 
out  when  the  air  in  the  mine  is  in  the  highest 
state  of  inflammability. 

And  on  that  account  the  safest  lamp  in 
highly  inflammable  mines?— -I  do  not  know 
whether  it  is  absolutely  safe  or  not ;  I  have 
paid  considerable  attention  to  those  things, 
and  I  find  in  chemists  so  great  a  difference  of 
opinion  upon  the  point,  that  I  am  in  some 
doubt  myself  whether  it  is  nearest  perfection 
or  not;  on  this  account,  I  shall  take  an  ex- 
tract from  Sir  Humphrey  Davy's  work,  and 
from  another  work  on  the  same  subject  Sir 
Humphrey  Davy's  opinion,  as  shown  in  that 
extract,  would  go  to  state  that  No.  5  is  not 
safe.  Sir  Humphrey  Davy  says  in  his  work 
on  safety-lamps  

What  work  are  you  about  to  quote  ? — It 
is  a  work  "  on  the  Safety-lamp  for  Coal  Mines, 
by  Sir  Humphrey  Davy published  in  1818, 
by  Hunter,  of  St.  Paul's  Church-yard ;  he 
states  in  p.  19,  that  "  if  mixtures  of  fire- 
damp are  burnt  from  systems  of  tubes  or 
canals,  or  metallic  plates,  which  have  small 
radiating  and  cooling  surfaces ;  though  these 
systems  are  safe  at  first,  they  become  danger- 
ous as  they  are  heated  ;**  and  in  a  note,  he 
says,  "  I  warn  the  coal  miner  against  any 
pretended  safety-lamps  made  in  this  manner, 
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and  which  to  superficial  observers  may  appear 
to  be  constructed  upon  principles  of  security, 
but  in  which  those  principles  cannot  really 
exist."  That  is  one  portion  of  his  work ; 
Sir  Humphrey  Davy's  theory  of  the  princi- 
ple of  safety  of  his  safety-lamp,  is  the  wire 
acting  as  a  radiating  power,  and  also  as  a 
conductive  power,  and  inasmuch  as  a  fiat 
plate  perforated  with  holes,  there  is  not  the 
same  radiating  surface,  therefore  a  lamp  so 
constructed  is  not  safe,  according  to  Sir 
Humphrey  Davy;  therefore  the  safety  of  the 
lamp  depends  upon  the  radiating  power  in 
the  wire-gauze. 

You  are  of  opinion  that  Sir  Humphrey 
Davy's  theory  must  be  regulated  by  the  ex- 
tent to  which  he  carries  that  theory,  and  the 
degree  of  radiation  requisite?  —  I  am  not 
competent  to  judge  whether  it  is  a  correct 
theory  or  not ;  but  I  stated  that  it  throws  a 
doubt  upon  the  minds  of  practical  men,  whe- 
ther perforated  plates  are  safe  or  not  j  I  have 
no  doubt  of  the  safety  myself;  but  it  is  im- 
portant that  it  should  be  ascertained  in  a 
practical  way,  because  another  person  writing 
upon  the  safety-lamp,  speaks  of  the  very 
reverse  being  the  fact ;  and  I  think  in  a  very 
dangerous  sort  of  way. 

What  are  you  about  to  quote  f — From  a 
work  by  Mr.  Murray,  intituled  «*  Practical 
Observations  on  the  Phenomena  of  Flame 
and  Safety-lamps,"  published  in  1833,  in 
which  he  states  in  p.  10,  "  It  seems,  there- 
fore, evident,  that  the  principle  of  safety 
cannot  depend  upon  any  cooling  influence 
whatever,  whether  it  be  connected  with  con- 
tact or  radiation."    Now,  according  to  Mur- 
ray, this  lamp,  No.  5,  would  be  perfectly 
safe,  though  Sir  Humphrey  Davy  gives  a 
different  opinion  j  be  goes  on  to  state,  "  ac- 
cordingly, it  is  found  that  when  the  safety- 
lamp  is  newly  lighted,  and  it  is  consequently 
more  cool  than  at  other  times,  it  is  very  apt 
to  explode  the  air.  of  the  mine,  and  will 
kindle  a  stream  of  bydro-carbonate ;  under 
such  circumstances,  even  when  six  folds  of 
wire- gauze  interpose,  while  it  will  not  per- 
meate one  such  fold  if  the  lamp  be  hot ;"  that 
is  I  think  the  very  reverse  of  the  fact  of  my 
experience,  and  it  certainly  is  a  very  danger- 
ous sort  of  opinion  to  be  given  by  a  chemist, 
who  I  believe  is  very  high  in  his  profession, 
and  coming  into  the  hands  of  practical  men. 
My  reason  for  giving  these  extracts,  is  to 
show  that  Sir  Humphrey  Davy's  observa- 
tions throw  some  doubt,  in  my  mind,  as  to 
the  safety  of  this  lamp,  though  in  practice  I 
have  tried  it  in  every  situation  in  a  mine  in 
which  a  lamp  could  possibly  be  taken,  where 
the  transition  from  good  air  to  inflammable 
was  sudden,  and  which  I  believe  is  the  se- 
verest test  that  a  lamp  could  be  put  to,  and 
I  found  it  never  exploded  externally ;  there* 
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fore,  so  far  as  practical  experience  goes,  I 
have  found  it  quite  safe. 

Have  you  continued  it  for  any  length  of 
time  in  an  explosive  atmosphere? — I  have 
continued  it  till  it  went  out,  and  in  every 
case,  as  I  stated,  it  went  out  before  the  mix- 
ture became  of  a  certain  degree  of  inflamma- 
bility. 1  would  add  further  with  respect  to 
this  lamp,  that  if  metallic  plates  perforated 
with  folds  be  perfectly  safe,  I  would  consider 
this  lamp  as  doing  away  with  another  objec- 
tion made  against  Sir  Humphrey  Davy's 
lamp,  which  is  that  of  the  flame  being  carried 
through  the  wire  by  a  considerable  current, 
which  Dr.  Clanny's  lamp  is  also  liable* to. 

To  Dr.  Clanny. — Have -you  experimented 
upon  the  effects  upon  your  lamp  in  the  case 
of  its  being  rapidly  carried  through  the  air? 
—I  have,  and  it  goes  out  instantly,  before 
there  is  time  for  the  flame  to  pass  outwardly 
through  the  wire-gauze,  were  there  perfora- 
tions in  the  gauze. 

To  Mr.  Wood. — Have  you  any  caution  to 
suggest  in  the  use  of  your  improved  lamp? — 
The  air  being  conducted  from  the  bottom, 
and  passing  only  through  the  top  of  the 
lamp,  throws  of  course  all  the  heat  to  that 
point ;  and  we  find  in  practice  it  requires 
considerable  care  in  seeing  that  the  wire  is 
not  burnt  through  in  the  upper  portion  of 
the  lamp ;  and  that  rather  led  me  to  make 
the  observation  about  Dr.  Clanny's,  where 
the  heat  is  directed  to  one  point ;  I  consider 
the  glass  lamp  more  liable  to  this  than  Dr. 
Clanny's  lamp. 

Would  not  that  be  remedied  by  having  a 
false  top  or  cap  in  addition  to  the  one  placed 
at  the  ordinary  distance? — There  are  in  this 
lamp  three  tiers  of  tops,  the  copper  top,  and 
the  common  top  belonging  to  the  wire,  and  a 
loose  top  likewise. 

Supposing  all  lamps  to  be  so  constructed, 
do  not  you  apprehend  the  danger  you  have 
spoken  of  would  be  effectually  guarded  against 
under  a  daily  examination  ? — I  cannot  go  to 
such  a  length  as  that.  There  is  another  pro- 
perty belonging  to  this  lamp,  which  is  con- 
siderably obviated  in  this  improved  one*  but 
I  have  not  had  much  experience  with  the 
lamp  ia  this  state;  No.  4  is  of  considerable 
*ize,  and  in  cases  where  the  glass  is  broken, 
and  the  gauze  then  becomes  the  only  safety ; 
1  believe  the  large  cylinder  is  much  more 
dangerous  than  the  small  one.  I  think  Sir 
Humphrey  Davy  goes  to  prove  that  cylinders 
Above  a  certain  size  pass  the  explosions,  and 
>u  the  lamp  No.  4,  it  is  considerably  larger 
than  that  size  which  he  recommends;  this 
'a<*ge  diameter  was  made  with  a  view  of  the 
glass  being  liable  to  be  so  heated  as  tocraek ; 
if  the  glasses  are  properly  tempered,  such  a 
heat  as  that  produced  within  it  should  not 
taw  any  very  great  effect  upon  it ;  and  it 


appeared  to  me  that  there  was  no  reason  why 
the  diameter  of  the  glass  could  not  be  re- 
duced, and  that  was  one  reason  for  my  mak- 
ing this  lamp  of  a  smaller  diameter;  but  still 
it  cannot  be  made  of  so  small  a  diameter  as 
that  standard  which  Sir  Humphrey  Davy 
states  it  would  be  dangerous  to  go  beyond. 
That  is  one  objection  which  lamps  with  glass 
in  the  inside  necessarily  have. 

You  say  that  you  have  tried  your  lamps  in 
an  atmosphere  of  carburetted  hydrogen,  that 
compelled  the  extinction  of  the  lamp ;  is 
there  any  contrivance  by  which  you  could  see 
your  way  out  ? — None  at  all. 

Have  you  made  any  experiment  with  the 
lamp  suggested  by  Sir  Humphrey  Davy, 
which  had  a  piece  of  platina  wire  ignited  at 
the  top,  and  gave  out  some  lustre  after  the 
lamp  had  been  extinguished? — I  have  tried 
it  in  a  mine,  as  an  experiment  only. 

Do  you  think  it  could  be  made  an  available 
improvement? — I  think  it  would  be  required 
in  so  few  cases,  that  it  would  not  be  practi- 
cally necessary  to  adopt  such  an  expedient; 
it  is  only  to  enable  a  person  to  get  out  of  the 
place  where  he  is  working  when  the  lamp  goes 
out;  but  a  workman  can  walk  out  very  easily 
without  a  light,  and  there  is  no  necessity  for 
such  an  addition  to  the  lamp  for  that  purpose. 

Have  you  ever  made  any  experiments  as 
to  the  relative  proportions  of  light  carbu- 
retted hydrogen  gas  and  atmospheric  air 
which  form  the  most  explosive  mixture! — 
Yes,  I  have. 

Will  you  state  in  numerical  proportion  the 
relative  quantities  of  atmospheric  air  and 
light  carburetted  hydrogen  gas  which  form 
the  most  dangerous  mixture? — I  believe  a 
proportion  of  eight  parts  of  common  air  and 
one  part  of  carburetted  hydrogen  form  the 
most  explosive  mixture;  it  becomes  explosive 
when  the  proportion  is  13  to  1,  and  increases 
in  inflammability  till  it  becomes  the  propor- 
tion of  eight  to  one,  then  I  believe  it  di- 
minishes in  inflammability  as  the  proportion 
of  carburetted  hydrogen  increases,  until  it 
comes  to  a  proportion  of  three  or  four  to  one, 
when  the  quantity  of  atmospheric  air  is  then 
insufficient  to  support  combustion. 

Have  you  ever  tried  what  the  results  are  in 
exposing  bodies,  of  iron  for  instance,  in  a 
red  heat  to  those  combinations  of  atmospheric 
air  and  carburetted  hydrogen  I — No,  I  have 
not  exposed  iron  red  hot  to  explosive  mix- 
tures. I  have  made  the  experiment  with  a 
candle  and  with  a  lamp. 

Are  you  prepared  to  state  whether  the  gauze 
of  a  lamp  heated  to  redness  will  cause  ignition 
in  the  surrounding  gas? — Not  from  my  ex- 
perience in  mining,  though  1  have  seen  thtm 
red-hot  without  passing  the  explosion.  I 
only  know  it  from  reading  the  experiments 
of  Sir  Humphrey  Davy. 
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What  is  your  conviction  from  reading  those 
experiments  !— The  conviction  on  my  mind 
after  reading  those  experiments  is,  that  so 
long  as  the  heat  is  such  that  the  lamp  is 
only  at  a  dull  red  heat,  it  will  not  explode 
through  the  meshes  of  the  wire;  if  it  is  in- 
creased in  intensity  of  heat  so  as  to  nearly 
fuse  the  wire,  then  it  would  pass  the  flame, 
and  it  would  explode  in  the  mine. 

Was  not  Sir  Humphrey  Davy's  opinion 
that  even  white  heat  would  not  cause  ex- 
plosion!—Sir  Humphrey  Davy  states,  "  that 
single  wire-gauze  of  the  kind  used  in  the 
common  miner's  lamp  is  impermeable  to  the 
flame  of  all  currents  of  fire-damp,  as  long  as 
it  is  hot  heated  above  redness;  but  if  the 
wire  be  made  to  burn  to  a  strong  welding 
heat,  of  course  it  can  be  no  longer  safe;  and 
though  such  a  circumstance  can  perhaps 
never  happen  in  a  colliery,  yet  it  ought  to 
be  guarded  against."  Then  he  goes  on  to 
instance  an  experiment  made  at  Lambton 
colliery  upon  a  blower  of  gas,  where,  with  a 
certain  velocity  of  current,  and  a  degree  of 
heat  on  the  inside,  the  explosion  was  passed 
through  the  wires  of  the  lamp.  That  is  in 
illustratiod  of  the  opinion  he  expresses. 

Supposing  Sir  Humphrey  Davy's  theory 
and  experiment  to  be  correct,  can  you  sup- 
pose the  gas  burning  in  a  lamp  so  as  to  pro* 
duceawhite  or  a  welding  heat? — I  think  not. 
I  think  the  gas  in  the  mines  is  never  in  that 
state  as  to  produce  such  a  heat.    I  do  not 
know  that  such  a  heat  could  be  produced 
unless  there  was  a  very  considerable  current 
of  that  gas ;  and  I  do  not  know  of  any  case 
where  the  lamps  could  be  exposed  to  such  a 
current  in  an  explosive  mixture  in  a  mine  so 
as  to  produce  that  heat.    In  this  experiment 
the  gas  was  applied  to  a  very  severe  test  of  an 
inflammable  mixture;  that  is,  the  gas  was 
mixed  with  the  purest  air  on  the  surface.  In 
the  mines  the  air  is  never  perfectly  pure,  and 
the  gas  mixed  with  impure  air  will  not  readily 
explode.    I  can  mention  an  instance  in  a 
mine  where  candles  burnt  with  impunity  in 
a  mixture  of  car  bu  re  tied  hydrogen  gas  and 
carbonic  acid  gas,  which  when  brought  into 
and  mixed  with  pure  atmospheric  air  ex- 
ploded ;  when  the  air  is  very  pure,  and  mixing 
with  the  gas,  it  is  then  in  the  most  inflamma- 
ble state,  and  therefore  this  experiment  only 
went  to  prove  the  cases  which  occurred  at  the 
surface,  not  in  a  mine. 

Under  any  circumstances  of  combination 
of  gases  which  are  to  be  found  in  mines,  in 
what  period  do  you  suppose  actual  oxidation 
of  the  gauze  would  take  place,  and  conse- 
quent decomposition  of  the  wire  ? — I  think  it 
could  only  take  place  where  the  lamp  is  kept 
for  a  considerable  length  of  time  ill  inflam- 
mable mixture;  such  a  length  of  time  as  no 


lamp  ought  to  be  kept  in  a  mine,  and  I  Be- 
lieve never  is  kept  in  a  mine. 

Will  you  give  the  Committee  a  more 
definite  idea  of  "a  considerable  length  of 
time,"  according  to  your  own  apprehension 
of  the  result  to  be  produced  ! — I  should  say, 
that  a  lamp  kept  in  a  state  of  red  heat  for  a 
quarter  of  an  hour  would  not  produce  injury. 
I  could  not  state  the  precise  period ;  for  such 
an  assertion  might  lead  to  its  being  kept 
longer  than  it  ought,  and  especially  as  be- 
cause in  the  mines  ray  orders  to  the  workmen 
are,  that  they  are  unsafe  immediately  they 
become  filled  with  flame. 

Can  you  suppose  such  accidental  circum- 
stances in  a  mine,  as  that  a  sudden  current 
shall  set  upon  the  lamp,  so  as  to  produce 
that  certain  degree  of  heat  which  will  cause 
instantaneous  explosion! —  I  should  think 
not,  except  the  lamp  was  exposed  to  such  a 
current  wilfully ;  I  think  the  least  degree  of 
caution  would  prevent  such  a  lamp  from  be- 
ing exposed  in  such  a  way. 

Is  it  not  possible,  for  what  has  been  termed, 
in  a  former  part  of  the  evidence,  "  a  bag  of 
gas  "  to  explode  in  the  direction  of  the  lamp, 
so  as  to  produce  the  effect  hinted  at  in  the 
last  question! — Such  a  case  might  possibly 
happen,  that  a  sudden  bag  of  gas  bursting 
ont  might  cause  the  lamp  to  explode. 

In  many  of  the  fatal  accidents  which  have 
occurred,  no  one  has  remained  to  tell  or  to 
afto  rd  any  reasonable  conjecture  how  the 
accident  happened  ♦ — In  several  of  the  very 
serious  accidents  the  men  are  not  left,  es- 
pecially where  the  ex  plosion  is  very  extensive. 

Is  it  not  customary  to  attribute  those  ac- 
cidents, on  almost  every  occasion,  to  some 
act  of  carelessness  on  the  part  of  the  miner  1 
— Knowing  that  the  lamp  in  almost  every 
case  is  safe,  under  ordinary  circumstances, 
and  as  I  can  hardly  conceive  a  case,  except 
under  very  extiaoruinary  circumstances, 
where  the  lamp  kept  whole  would  communi- 
cate explosion,  it  is  generally  attributed 
that,  in  the  absence  of  every  other  evidence, 
something  must  have  happened  to  destroy 
the  security  of  the  lamp,  or  that  it  had  been 
done  by  carelessness.  We  know  instances  of 
carelessness  that  might  produce  such  ex* 
plosions ;  I  myself  have  had  instances  of  men 
taking  the  tops  off  the  lamp,  and  being  dis- 
charged in  consequence  of  that,  in  urine* 
that  were  inflammable. 

But  if  such  carelessness  was  of  very  fre- 
quent occurrence,  should  we  not  much  oftener 
hear  of  sudden  explosions ;  would  not  that 
be  a  necessary  consequence? — It  certainly 
would  ;  I  should  hope  that  those  instances 
are  not  very  numerous ;  but  I  believe  that  in 
a  great  many  of  the  pits  that  are  worked 
with  lamps  the  atmosphere  is  not  in  an  in* 
flammable  state  at  all  times,  only  occasion- 
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ally ;  and  it  1*  in  a  great  majority  of  in- 
stances  more  as  a  matter  of  precaution  against 
accidents  that  lamps  are  used,  than  that  they 
are  absolutely  necessary  ;  tbey  are  not  gene- 
occasions. 

But  knowing  that  under  certain  circum- 
stances those  mines  are  liable  to  be*  tempo- 
rarily  at  least,  in  a  dangerous  state,  no 
viewer  would  be  justified  in  allowing  such  a 
mine  to  be  wrought  with  candles,  would  he? 

think  in  any  mine  where  such  accidents 
are  likely  frequently  to  occur,  and  where  the 
exposure  in  consequence  of  the  use  of  candles 
would  be  serious,  no  viewer  would  be  justified 
ia  using  candles,  such  as  in  working  pillars  ; 
but  in  working  the  whole  Coal,  gas  may  be 
thrown  out  in  considerable  quantities  sud- 
denly, which  may  produce  only  a  partial 
explosion  if  accidentally  ignited  ;  in  such  a 
case,  and  where  it  is  necessary  for  working 
the  coal  that  it  should  be  blasted,  and  can- 
dles cannot  be  dispensed  with,  I  think  a 
viewer  is  justified  in  using  candles. 

In  illustration  of  that  last  answer,  have 
the  kindness  to  produce  a  plan,  which  you 
stated  that  you  had  in  your  possession,  prov- 
ing that  such  an  accident  might  happen  ia  a 
bord,  or  a  limited  portion  of  the  mine,  as  in 
the  case  of  Killingworth  colliery  1 — [Witness 
produced  the  pUtn.'} — When  the  accident  hap- 
pened the  mine  was  entirely  lighted  with 
candles ;  the  workman  was  holing  the  wall, 
or  making  a  communication  between  two 
hords,  and  when  the  communication  was  just 
about  being  made,  he  tapped  a  back  or  fis- 
sure, which  threw  out  a  considerable  quan- 
tity of  gas;  there  was  a  small  hole  made  be- 
tween the  bords,  by  the  workman  striking 
his  pickaxe  through  the  coal,  and  immediate- 
ly the  gas  was  discharged  with  great  force, 
and  ignited  at  his  candle,  and  burnt  his  face 
and  hands;  no  other  man,  working  in  any 
other  part  of  the  mine,  was  injured  at  all. 
The  explosion  was  so  considerable  as  to  set 
fire  to  the  wooden  partition  or  bratice  in  the 
bords,  and  it  was  only  extinguished  by  being 
shut  up.  We  could  get  no  water  to  it  or  ap- 
proach it  for  some  time,  owing  to  the  smoke ; 
and  at  one  time  we  thought  it  would  have 
been  necessary  to  shut  up  a  considerable  por- 
tion of  the  mine  in  order  to  extinguish  the 
fire.  The  explosion  in  this  case  was  so  little 
felt  throughout  the  mine,  that  some  men 
working  at  about  100  yards  distance  worked 
for  six  hours  afterwards  in  the  mine  without 
ever  hearing  of  it;  and  that  occurred  in  a 
mine  where  there  was  a  very  considerable 
discharge  of  gas,  and  where,  in  some  states  of 
the  weather,  the  discharge  was  so  great  as 
very  nearly  to  bring  the  air  generally  to  an 
inflammable  point. 
You  are  aware  of  many  collieries  which  are 


not  ahnoyed  by  the  presence  of  hydrogen 
east— Very  extensive  collieries  have  no  in- 
flammable gas  at  all;  others  have  it  in  a 
greater  or  less  degree. 

Do  you  attribute  that  to  the  circumstance 
of  the  works  not  emitting  the  gas  so  much,  or 
to  the  better  ventilation  of  them  t— The 
slaty  coal  emits  very  little  gas.  Some  whieh 
have  bituminous  coals  do  not  emit  nearly  the 
quantity  of  gas  that  others  do ;  a  very  great 
proportion  of  the  collieries  in  Northumber- 
land and  Durham  do  not  produce  gas. 

Will  you  state  any  reason,  on  tbe  score  of 
economy  or  necessity,  which  should  induce  a 
miner  to  employ  candles  in  the  Killingworth 
mine  in  preference  to  lamps? — I  will  explain 
the  reason  why  I  use  candles  in  that  mine  in 
preference  to  lamps ;  the  reason  is,  the  coal 
is  of  such  a  nature  that  it  cannot  be  wedged 
down.  The  mode  of  working  coal  is  either 
by  blasting  or  by  wedging ;  the  coal  of  that 
part  of  Killingworth  colli  ery  is  of  that  hard 
nature,  and  the  tenacity  with  which  it  sticks 
to  the  roof  is  such,  that  I  believe  it  cannot 
be  worked  to  profit  without  blasting;  and 
my  reason  therefore  for  working  it  with  can- 
dles is,  that  it  would  not,  with  the  use  of 
lamps,  be  worked  to  profit. 

Then  in  consequence  of  the  necessity  of 
using  gunpowder,  candles  are  substituted  for 
the  lamp,  as  occasioning  no  additional  danger 
or  risk  ?— The  necessity  of  using  gunpowder 
increases  the  use  of  candles,  and  I  think  in 
that  case,  with  proper  care,  candles  may  be 
used  with  safety.  The  mode  of  working  the 
colliery  is  varied,  of  course,  according  to 
the  quantity  of  gas  met  with  ;  leading  drifts 
in  some  cases  are  driven,  to  tap,  as  it  were, 
the  mine  before  the  general  workings  ap- 
proach that  part,  and,  as  it  were,  to  explore 
the  danger;  and  in  some  degree  these  leading 
drifts  draw  off  the  gas,  keeping  the  main 
body  of  the  workings  more  free  from  such 
casualties. 

If  scientific  experiments  could  satisfactorily 
prove  the  possibility  of  blasting  with  gun- 
powder under  circumstances  such  as  to  pre- 
vent ignition  to  surrounding  gas,  would  you 
have  then  any  objection,  in  the  case  de- 
scribed, to  substitute  the  use  of  the  lamp  1 
—1  think  not,  except  so  far  as  regards  eco- 
nomy. I  believe  that  the  desire  of  the  coal- 
owners  is  so  great  to  secure  safety  of  the 
workmen  and  mines,  that  I  think,  to  a  cer- 
tain extent,  they  would  not  hesitate  in  using 
lamps  instead  of  candles,  if  the  miners  were 
to  be  more  safe  in  consequence;  but  I  have 
some  doubts  in  my  mind  whether  the  general 
use  of  lamps  in  mines  that  perhaps  are  never, 
or  very  rarely,  dangerous  by  an  inflammable 
mixture,  would  be  a  saving  of  loss  of  life. 

Will  you  state  to  tbe  Committee  the  pro- 
cess  of  reasoning  by  which  you  arrive  at  that 
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conclusion  !— It  has  always  been  my  impres- 
sion, that  if  lamps  were  generally  used  where 
mines  are  scarcely,  if  ever  unsafe,  that  it 
would  produce  a  greater  degree  of  careless- 
ness in  the  men  in  the  use  of  their  lamps ; 
because  although  the  accidents  where  candles 
are  used  are  probably  as  numerous,  or  more 
so,  than  where  lamps  are  used,  yet  when  an 
explosion  does  occur  where  lamps  are  used  it 
is  generally  very  fatal.  In  one  part  of  the 
mine  adjoining  Killingworth  we  were  liable 
to  sudden  and  occasional  discharges  of  gas, 
and  the  coal  was  obliged  to  be  blasted  with 
gunpowder.  1  enforced  the  use  of  lamps  by 
the  men,  and  set  other  men,  in  whom  con- 
fidence could  be  placed,  to  fire  the  gunpowder  ; 
but  I  abandoned  this  mode  of  proceeding 
from  the  conviction  that  the  mine  was  much 
safer  by  Jiaving  candles  entirely  in  it  than 
by  using  lamps  occasionally,  and  setting  men 
to  blast  the  gunpowder ;  entirely  from  the 
experience  that  any  use  of  the  lamp,  except 
where  absolutely  necessary,  produced  a  sort 
of  carelessness  in  the  workmen. 

Are  there  not  many  cases  in  which  the 
mines  could  not  be  wrought  without  the  daily 
and  hourly  use  of  the  lamp? — There  are  a 
great  many  mines  which  could  not  be  worked 
without  the  use  of  the  lamp,  and  where  lamps 
are  always  used;  those  are  principally  pillar 
workings,  where  the  mine  does  not  require  to 
be  blasted  with  gunpowder,  and  where  the 
discharge  is  such  as  to  render  the  mine  fre- 
quently dangerous.  In  all  those  cases  lamps 
are  used. 

The  pillar  working  is  always  attended  with 
great  danger  1 — The  pillar  working  renders  a 
mine  more  inflammable,  inasmuch  as  you 
cannot  produce  a  perfect  ventilation. 

Is  the  value  of  the  pillars  sufficient  to  the 
proprietor  to  justify  him  in  encountering  that 
danger? — They  are;  and  I  should  not  say 
that  there  is  more  danger  in  working  the 
pillars  than  in  working  the  whole  mine,  be- 
cause in  that  work  the  lamps  are  entirely  used. 

Is  it  always  the  practice  to  get  out  those 
pillars? — Always,  and  in  deep  mines  the 
pillars  constitute  three-fourths  of  the  coal, 
and  as  a  consequence,  in  those  cases  three- 
fourths  of  the  coal  would  be  lost  if  the 
pillars  were  not  worked. 

For  fifteen  years  have  you  had  an  average 
of  500  men  and  boys  under  your  superin- 
tendence ?— Yes. 

Can  you  give  the  Committee  an  idea  of 
the  number  of  fatal  accidents,  in  the  way 
of  a  per  centage,  that  have  occurred  to  500 
men  and  boys  in  the  last  fifteen  years  ? — At 
Killingworth  colliery,  which  is  the  most  ex- 
tensive mine  under  my  charge,  there  are 
about  300  men  and  boys  employed  under 
ground. 


NOTES  AND 

A>k>  Railway  System. — Respected  Sir,  The  Mt- 
chanics'  Magazine  of  the  26 tb  of  December  last,  in- 
forms me  of  some  remarks  made  by  a  gentleman 
on  the  subject  of  the  great  advances  on  the  cost  of 
railway  iron,  a  fact  which  he  seems  to  deplore. 
Now,  sir,  I  do  earnestly  and  most  respectfully  aik 
the  favour  of  your  informing  that  gentleman,  and 
all  Railway  Compauics,  both  past,  present,  and  to 
come,  that  I  have  invented  an  entirely  new  system 
of  railway,  that  may  be  executed  at  one-third,  or, 
I  do  verily  think,  at  one-fourth  of  the  present  cost, 
and  without  any  risk  or  loss  of  human  life,  as  bat 
been  the  case  with  the  Birmingham  Railway.  My 
system  will  admit  of  the  work  being  done  in  a  third, 
part  of  the  time  required  by  the  present  method, 
and  will  never  wear  out,  but,  on  the  conirary, 
greatly  improve  by  age.  It  is,  sir,  n.y  wish  to 
seek  for  e>  partner,  or  some  gentleman  who  may 
feel  disposed  to  engage  with  me  in  my  invention, 
which  may  be  the  means  of  extending  railways  at 
a  small  expense,  and  render  them  more  general  all 
over  the  British  empire,  and  also  elsewhere.  Your 
giving  this  an  early  insertion  will  greatly  oblige, 
sir,  yours  most  respectfully,  J.  March,  121, 
Houndeditch,  Dec  20, 1835. 

The  Great  Cotuols. — We  have  just  been  inform- 
ed that  a  very  valuable  discovery  has  recently 
been  made  at  the  bottom  of  the  Great  Consols 
Mine,  in  the  parish  of  Gwennap.  We  believe  this 
to  be  the  deepest  point  to  which  the  globe  has  been 

Kn  ft  rated  by  any  copper-mine;  and  the  deepest 
t  one  in  the  known  world— namely.  Monk  Wear- 
mouth  Colliery,  in  the  county  of  Durham.  A  lit- 
tle more  than  a  century  since,  our  Coruish  mines 
were  but  little  worked  for  copper,  tin  being  the 
chief  commodity,  and  the  operations  were  confined 
to  a  few  fathoms  only  from  the  surface,  the  drain- 
age being  effected  by  tackles  or  whims.— Cornwall 

"  Old  Gasket"  censures  the  Editor  for  state- 
ments  and  opinions  which  were  evidently  not  bis 
own,  but  furnished  by  a  correspondent,  tb*ogh,  by 
an  accidental  omission  at  press,  they  appeared 
without  that  correspondent's  signature.  If  O.  G. 
will  put  bit  objections  in  a  proper  shape,  we  thaU 
willingly  insert  them. 

Communications  received  from  Colonel  Ma- 
ceroni— L.  B— Clovis— Theophilus  Thmskin— Mr. 
Weeldon. 

Erratum. — In  tbe  description  of  Hutchison's 
Lever,  p.  274,  col.  2,  line  M,  for  "  1,100  retorts- 
read  *«  400  retorts." 


The  Supplement  to  the  last  volume,  containing 
title,  index,  &c.  and  portrait  of  Charles  Vignoies, 
Esq.,  C.  R>,  is  just  published,  priee  Od.  Also,  the- 
volume  complete,  in  boards,  price  9*.  6d. 

03"  Patents  taken  out  with  economy  and  de- 
spatch ;  Specifications,  Disclaimers,  and  Amend- 
ments, prepared  or  revised  ;  Caveats  entered  ;  and 
generally  every  Branch  of  Patent  Butinett  prompt- 
ly transacted.  Drawings  of  Machinery  also  exe- 
cuted by  skilful  assistants,  on  the  shortest  notice. 


LONDON:  Published  by  J.  CUNNINGHAM,  at 
the  Mechanics'  Magazine  Office,  No.  fi,  Peterbe- 
rough-court,  between  135  and  136,  Fleet-street. 
Agent  for  the  American  Edition,  Mr.  O.  Rica, 
IS,  Red  Lion-square.  Sold  bv  G.  G.  BknmI*> 
55,  Rue  Nenve,  Saint  Angnttin,  Paris. 

CUNNINGHAM  and  SALMON, 
Fleet-street. 


Digitized  by  Google 


Mttf)anit$'  4$taga)tne, 

MUSEUM,  REGISTER,  JOURNAL,  AND  GAZETTE. 


No.  600. 


SATURDAY,  JANUARY  23,  1836. 


Price  3d. 


Q 

z 
p 
o 

I 

in 

CO 

O 

<J 

w 

as 

fi- 
fe 
O 

o 

Q 

Ed 


VOL.  XXIV. 


306     THE  IRON-TRUSSED  ROOP  Of  THE  NEW  GUN-FOUNDRY  AT  COSSIPORE 


DESCRIPTION  OF  AN  IRON-TRUSSED  ROOP, 
CONSTRUCTED  OVER  THE  BORING- 
ROOM  OF  THE  NEW  GUN-FOUNDRY  AT 
COSSIPORE,  BY  MAJOR  G.  HUTCHIN- 
SON, ENGINEERS*  F.  R.  S.t  SUPERIN- 
TENDENT AND  DIRECTOR  OP  TUB 
FOUNDRY. 

We  exttaotthe  following  description  of 
this  remarkable  roof  from  the  last  volume 
of  the  Journal  of  the  Asiatic  Society \  at 
the  suggestion  of  an  esteemed  cone, 
spondent,  to  whom  we  feel  much  obliged 
for  directing  our  attention  to  an  article 
fraught  with  so  much  interest  to  our  me- 
chanical readers.  Both  the  design  of  the 
roof,  and  the  manner  of  carrying  it  into 
execution,  do  infinite  credit  to  Major 
Hutchinson,  in  whom  English  science, 
and  English  mechanical  skill,  have  found 
in  India  a  must  fit  representative:— 

"  We  have  requested  Major  Hutchinson,  of 
the  Engineers,  the  architect  of  this  elegant 
structure,  to  favour  us  with  drawings  of  its 
various  details,  that  we  may  make  known,  as 
far  as  the  circulation  of  our  Journal  permits, 
bis  very  successful  combination  of  the  cast- 
iron  truss  with  a  wrought-iron  tie  to  roof*  of 
large  span  in  this  country.  We  are  so  little 
accustomed  to  see  any  thing  else  in  India  but 
the  heavy  flat  roof  with  its  massy  timbers 
groaning  under  an  inordinate  load  of  terrace- 
work  heaped  up  most  dinadvantageously  in 
the  centre  to  allow  a  slope  for  the  water  to 
rua  off,  while  the  invisible  whiteant  is  scoop- 
ing out  the  solidity  of  the  timber,  and  the 
dry  rot  is  corroding  the  ends  that  support  the 
whole  on  the  wall, — that  the  eye  rests  with 
quite  a  pleasurable  sensation  on  the  view  of 
a  light,  airy  framework  like  that  before  us, 
composed  of  materials  indestructible,  wherein 
the  strains  and  pressures  are  counterpoised, 
tie  load  lightened,  the  liability  to  crack  and 
leak  lessened,  and  tbe  repair  of  every  part 
rendered  easy  and  entirely  independent  of  tbe 
rest. 

*«  The  progress  of  improvement  is  notori- 
ously slower  in  Government  operations  than 
in  private  works.  When  cast-iron  beams 
Were  first  brought  to  India  on  private  specu- 
lation, and  were  offered  to  Government  by  a 
mercantile  house  in  this  town,  they  were  re- 
jected. Tbe  roof  of  a  large  private  godown 
was  soon  after  constructed  with  them,  and 
their  efficacy  thus  proved  ;  then  immediately 
a  re-action  took  place,  and  a  large  quantity 
was  indented  for  by  Government  The  Hon. 
Court  sent  them  out,  and  they  have  remained 
until  now  totally  unemployed,  although  nu- 
merous public  buildings  have  been  erected 
since  they  arrived. 


"  It  was,  we  know,  a  subject  of  lengthened 
debate  what  sort  of  roof  should  be  given  to 
the  foundry.  A  timber  trussed  roof  had  been 
sanctioned  at  15,000  rupees,  and  we  may, 
perhaps,  rather  attribute  the  substitution  of 
the  present  one  to  the  numerical  reduction  of 
the  pecuniary  estimate,  than  to  any  actual 
conviction  of  its  superiority  in  other  respects, 
for  the  beams  being  already  provided,  the 
whole  cost  of  the  present  roof,  exclusive  of 
them,  has  been  only  rupees  11,000. 

"  The  new  foundry,  or  rather  the  room  in 
which  the  cannon  are  turned  and  bored,  is  a 
spacious  hall,  of  169$  feet  long  by  50  feet 
clear  span  in  breadth,  and  40  feet  in  height 
from  the  floor  to  the  vertex  of  the  roof;  en- 
tirely open  from  end  to  end,  lighted  by  a 
range  of  upper  windows,  and  surrounded  by 
a  suite  of  apartment!  of  half  elevation. 
The  steam  machinery  of  the  several  borrers 
and  lathes  is  arranged  along  one  side  of  this 
room,  in  a  compact  and  exceedingly  neat 
manner.  It  is  impossible  to  attempt  its  de- 
scription ;  those  who  are  fond  of  mechanical 
Inventions,  will  be  amply  gratified  by  an 
inspection  of  the  whole,  especially  by  the 
Ingenious  contrivance  for  adjusting  the  angle 
of  the  slide  rests  and  cutters,  for  the  exterior 
bevil  of  tbe  gun :— the  circular  revolving 
tools  for  turning  the  trunnions  {—the  crane 
carriage  for  the  guns,  fee. 

'*  The  self-acting  principle  by  which  the 
exterior  of  the  gun  is  turned,  while  tbe  in- 
terior is  bored,  so  as  to  save  one-half  of  tht 
time,  while  it  ensure  perfect  concentricity 
of  the  outer  and  inner  circles,  is,  we  believe, 
an  invention  of  Major  Hutchinson 'sy  who 
took  the  opportunity  when  on  furlough,  of 
visiting  some  of  the  principal  foundries  in 
Europe,  and  studied  to  adopt  every  improve- 
ment suggested  by  their  inspection. 

"  The  whole  apparatus  is  driven  by  two 
small  engines  of  10- horse  power,  which  also 
work  a  circular,  and  a  reciprocating,  saw, 
and  a  loam-mill  for  the  casting  moulds  of 
the  foundry,  &c. 

"  The  superficial  area  of  the  ball  is  8,462 
square  feet;  to  form  an  idea  of  this  magni- 
tude, it  mav  be  mentioned  that  tbe  noble 
edifice  of  the  new  Town  Hall  in  Birmingham, 
is  said  to  contain  a  larger  space  than  any 
room  in  Europe,  and  will  accommodate  be- 
tween three  and  four  thousand  persons  sitting, 
or  ten  thousand  standing;  that  room  Is  140 
feet  long,  by  65  feet  broad,  making  a  super- 
ficial area  of  9,100  feet,  which  is  only  638 
feet  more  than  the  Kasfpur  apartment. 

*'  The  roof  consists  of  10  trusses,  each 
composed  of  a  pair  of  cast-iron  beams  pitched 
at  an  elevation  of  6  feet  in  the  vertex,  and 
tied  together  at  foot  by  a  horizontal  chain 
supported  in  the  centre  by  R  vertical  rod  sus- 
pended from  the  angle.   The  truss- frames 
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are  15  feet  4*6  inches  apart:  they  support 
light  cross-beams  and  rafters  of  wood,  upon 
which  the  planking  of  the  roof  is  nailed. 
The  weight  of  one  truss  with  its  entire  load 
and  chain  is  equal  to  about  five  and  half 
tons,  diffused  over  the  two  iron  beams. 

"  The  chain  is  3  inches  deep  by  1  inch 
thick*  =3  inches  in  section,  consequently 
the  applicable  force  of  tension  of  the  chain 
is  3  x  9  rz  27  tons,  and  the  ultimate  strength 
of  it  3  X  27  —  H]  tons.  The  above  weight 
of  five  and  half  tons  diffused  over  the  two 
beams  tz  2|  tons  on  each  beam,  gives,  accord- 
ing to  the  sine  of  the  angle  of  elevation,  a 
tension  on  the  chains  of  about  five  and  a  half 
tons,  or  only  one-fifth  the  stretching  weight, 
or  one-fifteenth  of  the  ultimate  strength  of 
the  chains. 

"  The  iron  beams  and  chains  were  all 
proved  before  they  were  put  up,  by  suspend- 
ing  for  several  days  without  effecting  the 
slightest  apparent  alteration,  a  weight  of  six 
tons  from  the  vertex,  producing  a  trial  ten- 
sion of  about  12  tons,  which  is  more  than 
twice  the  actual  tension. 

"  Each  extremity  of  the  lie-rods  is  bolted 
to  a  kind  of  shoe,  resting  upon  a  stone  slab 
on  the  wall,  into  which  the  lower  end  on  the 
iron  beam  abuts. 

"  The  longitudinal  tic-rods  are  united  by 
a  bolt,  having  two  right-hand  screws,  pass- 
ing through  the  central  coupling  plates  of 
the  chains,  and  the  eye  of  the  suspension 
vertex  rod.  This  rod  being  firmly  attached 
by  two  bolts  through  the  beams  at  the  vertex, 
any  derangement  whatever  of  the  roof,  either 
vertically  or  horizontally,  U  effectually  pre- 


vented. At  each  end  of  the  roof  the  longi- 
tudinal rods  pass  through  the  walls,  to  which 
they  are  firmly  fixed. 

The  horizontal  overlaps  of  the  copper 
sheathing  are  cemented  with  white  lead,  and 
the  copper  passes  over  the  wooden  battens 
fixed  on  the  planks,  to  which  only  the  copper 
is  fastened  by  copper  rivets;  a  copper  cap  or 
ndge-tile  lies  over  the  whole  length,  to  pre-1 
vent  the  insinuation  of  water  at  the  fold :  it 
answers  this  purpose  so  effectually,  that  the 
roof  was  every  where  found  perfectly  water- 
tight, during  the  late  heavy  season  of  rain, 
the  first  it  had  experienced. 

44  The  Kasfpur  roof  was  set  up  without  the 
assistanceof  any  scaffolding  from  below.  An 
experimental  truss  of  timber  supported  on 
chains,  having  been  previously  made  to  show 
the  advantageous  application  of  iron  chains 
instead  of  tie-beams  of  timber  to  roofs  of  so 
large  a  span,  it  was  converted  into  a  plat- 
form, moveable  upon  wheels  along  the  top  of 
the  walls,  upon  which,  by  means  of  a  crane 
fixed  at  one  end  of  the  frame,  the  iron  beams 
and  every  thing  else  was  easily  and  expedi- 
tiously raised  and  fixed  ;  the  beams,  kc.  for 
the  opposite  side  of  the  roof  being  pasted 
upon  wheels  across  the  platform.  The  whole 
framework  was  put  up  in  twenty  days. 

"  Before  closing  our  short  account  of  the 
Kaslpur  roof,  we  must  notice  acurious  optical 
deception,  for  which  we  are  somewhat  at  a 
loss  for  a  correct  explanation.  On  entering 
the  room  and  looking  up  at  the  roof,  it  strikes 
every  beholder  that  the  roof  has  somewhat 
sunk,  and  the  horizontal  tie-rod  is  about  five 
or  six  inches  lower  in  the  centre  than  near 
the  walls.  So  firmly  impressed  were  we  of 
this  being  the  case,  that  standing  at  one 
end  of  the  room,  and  holding  two  flat  brasa 
rulers,  overlapping  one  another,  before  the 
eye,  we  could  readily  measure  the  apparent 
angle  of  the  tie-rod,  by  raising  the  ends  of. 
the  rulers  so  as  to  coincide  with  the  two  halves 
of  tie-rods.  On  mounting  the  roof  and 
looking  in  at  the  upper  window  of  either  end, 
the  same  effect  was  still  visible,  though  in  a 
diminished  degree,  and  we  were  not  con- 
vinced that  it  was  a  deception,  until  Major 
Hutchinson  at  our  request  caused  an  actual 
measurement  to  be  made  by  a  perpendicular 
wooden  batten  from  an  accurately  adjusted 
level  on  the  stone  floor.  It  was  then  proved 
that  there  did  not  exist  a  difference  of  level 
even  to  the  amount  of  a  tenth  of  an  inch. 
Whence  arises  the  illusion !  Is  it  that  the 
eye.  judging  of  directions  by  comparison  with 
other  objects,  and  having  the  numerous  line* 
of  the  pent  roof  inclined  in  opposite  direc- 
tions to  each  half  of  the  horizontal  rods,  is 
thus  perplexed  in  its  estimate;  the  ruler  ex- 

riment  is  opposed  to  such  an  explanation, 
may,  perhaps,  be  owing  to  the  effect  of 
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light  from  the  upper  windows,  which  fre- 
quently gives  a  curved  appearance  to  wooden 
beams  from  the  decrease  of  illumination  from 
side  to  centre.  If  the  phenomenon  resemble 
the  effect  of  the  eyes  in  a  portrait  always 
looking  the  same  whencesoever  viewed,  or 
the  curves  formed  by  spokes  of  a  wheel  pass- 
ing  a  railing,  as  has  been  suggested,  the 
effect  should  admit  of  a  rigid  explanation, 
and  we  may  hope  to  obtain  it  from  some  one 
of  our  readers  who  may  have  time  to  inves- 
tigate this  singular  deception." 

Description  of  the  Engravings. 

Fig.  1  is  a  section  of  the  roof.  Fig.  2, 
a  plan.  Fig.  3,  a  longitudinal  section 
through  the  vertex  A  B  of  fig.  2.  Fig.  4, 
a  transverse  section  through  BC  of  fig.  2. 
Figs.  6  and  6,  section  and  plan  of  the 
iron  shoe.  D,  in  fig.  2,  is  the  copper 
sheathing ;  and  £  E,  the  planks. 

STEAM-ENGINE  BOILER  EXPLOSIONS. 

(Extract  from  a  Letter  in  the  Sunderland  Hvrald.) 

It  appears  to  me  to  be  particularly  worthy 
•f  observation,  that  nearly  all  the  explosions 
we  have  had  to  lament  for  some  time  past, 
have  occurred  when  the  engine  was  standing. 
I  do  not  remember  one  misfortune  taking 
place  when  the  engine  was  going.  This,  to- 
gether with  many  other  circumstances,  and 
no  short  experience,  have  convinced  me  that 
to  one  or  other  of  the  three  following  causes 
nay  be  attributed  nearly  all  the  explosions  of 
steam-boilers.  If  my  observations  should  be 
the  means  of  preventing,  or  even  of  lessening 
the  number  of  those  calamities,  it  will  afford 
me  the  greatest  satisfaction. 

The  first  cause,  then,  I  consider  to  arise 
from  the  safety-valve  either  being  overloaded 
or  made  fast. 

Second.  The  boiler  having  been  suffered  to 
become  foul  at  the  bottom.  Or, 

Third.  A  weak  boiler. 

As  I  am  decidedly  of  opinion  that  by  far 
the  greatest  number  of  these  disasters  have 
occurred  from  the  second  reason  given,  "  a 
foul  boiler,"  I  will  now  only  request  your 
attention  to  that  particular  point. 

The  water  with  whieh  most  boilers  arc 
fed,  usually  contains  siliceous,  argillaceous, 
or  cal carious  earths,  and  other  foreign  mat- 
ter suspended  in  it.  These  are  gradually 
deposited  upon  the  bottom  of  the  boiler, 
where  they  form  a  coat  or  crust  whenever  the 
fire  is  lowered  and  the  ebullition  ceases.  The 
first  effect  produced  by  this  accumulation  of 
matter,  is  to  lessen  the  action  of  the  fire  upon 
the  water  inside  the  boiler,  and  to  require 
more  time  to  raise  the  same  quantity  of  steam 


than  would  be  necessary  if  the  boiler  bottom 
was  clean. 

The  next  effect  is,  when  the  engineer  is 
raising  the  fire  the  foul  coating  will  rise  iu 
blisters  of  various  sizes,  by  which  the  bottom 
plates  will  become  red-hot.  The  blisters,  on 
their  breaking,  let  the  water  down  upon  the 
hot  plate,  causing  explosions  of  different  de- 
grees of  violence,  according  to  the  magni- 
tude of  the  blister.  These  explosions  are 
similar  to  the  report  of  a  pistol,  and  take 
place  every  time  the  engine  starts,  or  is  pre 
paring  to  start,  after  standing  long  enough 
for  the  mud  to  subside.  They  will  some- 
times even  force  down  an  iron  plate  or  some 
parts  of  it,  and  on  that  particular  spot  where 
the  indentation  has  been  produced  the  mud 
accumulates  thicker.  In  the  event  of  these 
blisters  being  very  large,  on  their  bursting, 
the  water  will  be  forced  into  sudden  contact 
with  the  red-hot  iron,  by  which  a  tremendous 
explosion  is  the  inevitable  result.  No  nura- 
bar  of  safety-valves  is  an  adequate  security 
against  the  terrible  effects  of  such  a  con- 
cussion. 

To  explain  this  material  circumstance  still 
further :  if  a  boiler  be  stopped  half  an  hour 
or  an  hour,  the  man  generally  sets  the  fire- 
doors  open,  and  also  puts  a  few  coals  on  to 
damp  the  fire  until  the  workmen  are  ready  to 
commence  work  again.  On  the  ebullition 
ceasing,  the  suspended  matter  in  the  boiler 
will  nearly  all  subside  in  about  ten  minutes, 
and  be  deposited  on  the  bottom  of  the  boiler ; 
and  if  the  water  be  very  foul,  and  the  boiler 
bottom  (or  sides  of  some  boilers)  has  not 
been  cleaned  for  two  or  three  weeks,  it  will 
then  be  a  great  thickness,  and  become  thicker 
daily;  consequently,  every  time  the  fire  is 
raised,  this  accumulated  mud  on  the  bottom 
and  sides  must  rise,  and  be  completely  in- 
corporated with  the  water  in  the  boiler  be- 
fore the  steam  can  be  raised  and  the  machinery 
again  set  in  motion. 

From  the  foregoing  remarks,  an  interest- 
ing question  naturally  arises — "  Is  there  a 
remedy,  or  are  those  lamentable  catastrophes 
still  to  continue  to  hold  their  desolating 
sway  over  the  unsuspecting  manufacturer, 
the  industrious  workman,  and  the  distant 
traveller  V* 

Government,  I  see,  has  thought  the  ex- 
plosions in  coal-mines  deserving  its  notice. 
Steam-boilers  have  probably  caused  as  great 
a  destruction  of  human  life  within  the  same 
period;  and,  therefore,  seem  equally  deserv- 
ing its  attention.  We  hope  the  sul  ject  will 
be  attended  to  by  the  Legislature,  and  every 
engine-man  compelled  to  keep  his  boiler  both 
clean  and  strong. 

S.  B. 

Hewortb,  Aug.  M,  1835. 
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MODE  OF  FREEING  STEAM-BOILERS  PROM 

LIMESTONE  DEPOSITS. 

(Prom  a  Circular  on  Steam-Mills  by  Captain  Da- 
v»  Euibree,  of  the  Portsmouth  ( U.  S.)  steamer. 
Cincinnati,  18J8  ) 

One  great  difficulty  exists  in  steam-works, 
in  limestone  countries — the  coating  of  boilers, 
valves,  and  pipes,  by  lime;  all  who  have  ex- 
perienced this  disadvantage,  dread  it.  I 
laboured  under  it  three  years. 

The  supply  at  the  Richmond  steam-mill 
was  formerly  thrown  into  bnth  boilers ;  one  of 
the  pipes  was  accidentally  broken;  the  sup- 
ply was  afterwards  thrown  into  one  boiler, 
and  passed  to  the  other  by  a  connecting-pipe. 
I  then  found  the  lime  almost  all  deposited  in 
the  first  boiler.  It  was  evident  from  this, 
that  simply  boiling  will  render  hard  water 
soft ;  but  still  the  disadvantage  remained. 
I  was  at  a  loss  to  know  the  state  of  combina- 
tion in  which  the  lime  existed  in  what  is 
called  hard  water;  it  could  not  be  pure  lime, 
for  in  that  case  the  water  would  be  alkaline ; 
it  could  not  be  a  carbonate  of  lime,  for  that 
is  insoluble,  and  it  is  the  assuming  of  that 
state  which  produces  the  difficulty.  On  ex- 
amining the  notes  of  Parkes*  "  Chemical 
Catechism,"  I  found  it  to  be  partly  sulphate 
of  lime,  but  principally  super-carbonate  of 
lime,  which  is  a  soluble  substance.  The  boil- 
ing of  water  evaporates  the  superabundance 
of  carbonic  acid,  which  reduces  it  to  carbon- 
ate of  lime,  or  limestone.  This  is  insoluble, 
and  of  course  is  deposited,  when  it  adheres  to 
metal  wilh  a  tenacity  which  is  difficult  to 
remove,  even  with  the  sharpest  instruments. 
I  sought  a  remedy  ;  I  knew  most  of  the  acids 
must  decompose  it ;  acetous  acid  has  a 
stronger  affinity  for  lime  than  the  carbonic 
acid  in  proportions  as  19  to  12.  The  faints 
(exhausted  singlings)  of  a  distillery  possess  a 
considerable  portion  of  this  acid ;  I  therefore 
used  it  by  running  the  contents  of  the  dou- 
bler,  after  the  whiskey  was  off,  iuto  the  cistern 
containing  the  water  that  was  used  for  the 
engine.    The  effect  was  surprising. 

A  few  days  ago,  1  opened  one  of  the  boilers, 
which  had  been  used  five  months;  it  was  as 
clean  as  iron  could  possibly  be  with  such  or- 
dinary unpolished  surface,  except  there  were 
a  few  detached  cakes  or  lumps  at  the  back 
part,  which  would  about  fill  a  gallon,  and 
some  specks  of  rust  at  the  top  of  the  boiler. 
There  was  no  other  appearance  of  the  acid 
corroding  the  metal,  although  the  whole  pro- 
ducts of  the  distillery  had  been  used  the 
greater  part  of  the  time.  The  other  boiler, 
into  which  the  supply  was  first  thrown,  had 
been  cleansed  oftener;  it  was  coated  with  a 
dark-coloured  scale,  which  I  suppose  to  be 
sulphate  of  lime;  the  texture  was  less  firm 
than  formerly,  and  was  perhaps  one-eighth  or 
tenth  part  of  the  quautity  which  would  have 
accumulated  in  the  same  length  of  time,  if 


the  add  had  not  been  used.  This  acid  costs 
nothing;  it  is,  therefore,  the  cheapest  that 
can  be  employed,  and  it  is  perhaps  the  mild- 
est which  would  answer  the  purpose.  It  be- 
ing composed  of  condensed  vapour,  will  again 
all  evaporate  in  the  boilers,  without  leaving 
any  glutinous  substance  to  adhere  to  them. 
This  acid  will  not  correct  the  sulphate  of 
lime,  or  muddy  water. 

HINTS  ON  HAUDBNINO  AND  PROTECT- 
ING STONE,  WOOD,  MBTAL,  &C.,  AND 
ON    THE    PRESERVATION    OF  PANO- 

Sir,— In  your  647th  Number  I  stated 
that,  iu  1804,  melted  sulphur  wee  ap- 
plied to  all  the  honeycombing*  on  the 
stones,  the  cracks,  and  the  interstices*  hfe- 
tvveen  the  pavings  of  tne  top  of  St.  Pe- 
ter's Church  at  Rome,  at  my  suggestion* 
instead  of  pitch,  or  any  other  cement. 
I  have  since  recollected  that  this  state- 
meat  is  incorrect.  It  was  in  consequence 
of  my  observing  the  excellent  result  of 
such  use  of  melted  sulphur,  on  the  top 
of  St.  Peter's,  that  I  induced  the  owners 
of  several  palaces  in  Rome — my  rela- 
tions— to  adopt  the  same  preservative  : 
amongst  others,  the  Palazzo  Lanti ;  the 
Palazzo  Maceront,  near  the  Farnete  ; 
that  of  my  uncle,  Falconieri,  and  se- 
veral others :  also  the  Convent  of  St. 
Cicilia,  of  which  my  aunt  is  abbess  to 
this  day.  I  mention  these  particulars, 
because,  at  that  period,  I  was  only  six- 
teen years  of  age,  and  some  might 
doubt  the  probability  of  my  having 
done  any  such  thing.  Sir  R.  Smirke 
will  remember  that  in  that  very  year, 
or  the  year  after,  he  adopted  the  recipe 
which  I  gave  him  for  making  the  very 
best  white  stone  cement,  which  became 
as  hard  and  took  the  polish  of  marble. 
This  knowledge  I  arrived  at  by  care- 
fully examining  the  composition  of  the 
hardest  specimens  of  ancient  and  modern 
Roman  ceraeuts  and  plasters,  and  mak- 
ing experiments  with  my  own  hands. 

The  subject  which  I  have  so  often 
recurred  to  in  your  columns — that  is, 
of  hardening  and  preserving  stones,  ce- 
ments, woods,  and  metals,  by  the  appli- 
cation of  oils,  gelatines,  or  resins,  be- 
comes to  my  mind  more  and  more  im- 
portant every  day,  in  proportion  as  I 
see  it  utterly  disregarded  and  neglected 
by  those  who  should  know  how  to  avail 
themselves  of  such  ea«y,  simple,  and 
natural  suggestions.   If  any  one  will 
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give  himself  the  trouble  to  approach  a 
new  house  or  building,  he  will  see  that 
.  the  quartering  and  boardings  which 
are  to  support  the  tiles  or  slates  are 
carefully  kept  clean  and  free  from  any 
little  bit  of  coal  tar,  or  any  other  tar 
which  would  ensure  them  against  rot 
for  years  and  years  unnumbered.  The 
supports  to  the  balconies  are  of  deal, 
scroll-wrought,  and  nicely  finished  ;  but 
they  are  inserted  ioto  the  brick  wall  as 
clean  as  the  carpenter  left  them  wiih  his 
plane  I  To  preserve  them  from  the 
weather,  they  are  painted— that  is,  the 

Imrt  projecting  from  the  wall,  which 
cast  requires  it ;  the  part  inserted  in 
the  wall  being  left  to  rot  as  speedily  as 
such  a  situation  may  promote  !  Pal- 
ings are  erected  round  parks,  walks,  and 
gardens  ;  and,  after  they  are  put  up, 
they  are  carefully  coal-tarred  or  painted. 
The  consequence  is,  that  they  speedily 
rot  at  the  point  of  juxta- position  with 
the  earth  !  Were  such  constructions 
well  coal-tarred,  and  were  they — still 
better  for  the  parts  under  ground — 
tarred  and  covered  with  brown  paper , 
well  tarred,  and  fastened  on  with  a  few 
tacks,  their  duration  would  be  indefi- 
nite ;  instead  of  which  we  now  see 
them  rot — at  least  at  the  "  wind  and 
water"  (or  earth)  line—in  a  very  short 
time.  Throughout  the  Bolognese  ter- 
ritory in  Italy,  the  carts,  waggons, 
ploughs,  &c.,  are  known  to  last  from 
que  generation  to  another,  as  though 
they  were  absolutely  incorruptible. 
The  reason  is,  that  all  the  wooden  parts, 
as  well  as  the  felloes,  spokes,  and  axles 
qf  the  wheels  are,  when  thoroughly 
dry,  immersed  and  soaked  in  boiling 
linseed  oil.  I  would  very  strongly  re- 
commend this  plan  to  our  makers  of 
wooden  wheels,  as  the  only  means  of 
enabling  them  to  compete  with  the  iron 
qnes,  now  being  so  generally  and  so 
judiciously  brought  into  use.  On  ano- 
ther point,  also,  I  would  wish  to  draw 
the  attention  of  your  readers,  to  the 
use  of  preservative  applications — that 
is,  to  boots  and  shoes.  In  former 
times,  I,  as  well  as  other  people,  used 
to  saturate  my  shooting-shoes  or  marsh 
boots  with  lard  or  tallow.  These  sub- 
stances  are  but  of  temporary  advan- 
tage ;  for,  as  soon  as  they  become  ran- 
cid, which  they  always  do,  they  rot 
the  sewing  as  well  as  the  leather,  and 
produce  rapid  decay  and  destruction. 


About  twenty  six  years  ago,  I  thought 
of  applying  resinous  substances  to  that 
purpose,  and  the  result  more  than  sa- 
tisfied my  expectations.  I  melted  in  a 
pipkin  over  the  fire  two  ounces  of  beea'- 
wax,  one  of  resin,  one  of  tallow,  and 
one  of  spirits  of  turpentine.  The 
boots  or  shoes  being  well  dried,  and 
warmed  before  a  good  fire,  are  to  be 
saturated  with  the  mixture,  soles  and 
all.  This  composition  never  becomes 
rancid,  preserves  the  sewing  as  well  as 
the  leather,  and  renders  the  whole  water- 
proof. I  have  now  in  wear  only  three 
pairs  of  boots,  which  1  have  had  three 
years,  and  I  make  no  doubt  they  will 
last  me  five  years  longer.  For  those 
who  are  ambitious  of  a  fine  polish  to 
their  boots  I  beg  to  state  that  one 
ounce  of  bees'-wax  dissolved  in  five  or 
six  ounces  of  spirits  of  turpentine, 
being  applied  as  the  last  operation,  or 
some  days  after  the  other  above  de- 
scribed, will  cause  them  to  shine  like  a 
mirror.  This  wax  and  turpentine  solu- 
tion may  be  used  alone,  for  ladies'  and 
children's  shoes  and  boots,  with  great 
benefit  and  brilliancy.  If  any  perfect 
and  easy  solution  of  India  rubber  (caout- 
chouc) could  be  readily  made,  it  might 
be  preferable  to  any  such  things  as  I 
recommend  ;  but  J  know  of  none  wb,ich 
has  not  defects  and  objections.  A  shoe- 
maker of  Green-street,  Leicester-square, 
however,  makes  boots  and  shoes  of  can- 
vas, linen,  &c,  saturated  with  India 
rubber,  which  appear  to  me  entirely  to 
meet  the  object  of  the  invention. 

Another  word,  just  as  it  occurs  to  me 
on  the  subject  of  providing  for  and 
guiding  the  national  taste,  in  the  mat- 
ters of  design,  the  imitation  of  nature, 
and  drawing  in  general.  The  point  I 
only  mean  to  mention  is  that  of  paoo- 
ramas,  or  rather  of  their  lamentable  and 
premature  destruction,  so  soon  as  they 
have  been  exhibited  for  lucre,  during  a 
given  period  to  the  public.  During 
these  fifteen  years  past,  I  have  ad- 
dressed several  letters  to  the  *'  Exa- 
miner and  to  the  Chronicle  on  this 
subject,  without  eliciting  any  attention. 
But — 

"  Chi  lava  h  t«,f  alV  atitw  ipreg'  il  tapone; 
Chi  predica  at  deterto  perde'  U  sermone?' 

The  point  to  which  I  have  in  vain  been 
so  anxious  to  draw  attention  on  the 
subject  of  panoramas  is,  their  preserva- 
tion for  an  unlimited  period,  as  useful, 
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instructive,  and  pleasing  monuments  of 
art,  for  the  gratuitous  contemplation  of 
tlie  public.  Which  of  us  has  not  been 
delighted  and  instructed  by  Mr.  Bur- 
f  >r<t's  views  of  Naples,  of  Elba,  Mexico, 
Malta,  Palermo,  Edinburgh,  Quebec, 
Jerusalem,  Pompeii,  Niagara,  and  a 
hundred  other  most  interesting  exhibi- 
tions of  cities  and  localities,  besides 
those  of  battles  and  scenes  of  an  im- 
portant historical  character,  such  as 
Trafalgar,  of  Paris,  Vittoria,  Aboukir, 
Navarino,  and  a  hundred  other  pictorial 
reminiscences,  which  are  at  the  same 
time  most  excellent  works  of  art  But 
no  sooner  is  the  narrow  circle  of  me- 
tropolitan curiosity  partially  satisfied, 
than  the  labours  of  months,  and  per- 
haps of  years,  is  destroyed;  the  whole 
is  eonsigned  to  the  whitewashing  brush, 
and  another  production  of  eminent  ge- 
nius is  erected  on  the  grave  of  its  pre- 
decessor ! 

Now,  from  inquiries  1  have  made, 
this  painful  destruction  and  burial  is 
perpetrated  merely  for  the  sake  of  the 
canvas!  That  the  quantity  of  square 
feet  of  canvas  required  for  a  pano- 
ramic picture  is  very  great,  there  is  no 
doubt ;  and  also  that  it  requires  a  build- 
ing of  a  particular  construction  to  give 
effect  and  truth  to  the  light,  perspec- 
tive, &c.  But  are  there  not  thousands 
of  wealthy  individuals  in  this  country, 
besides  corporations,  societies,  and 
unions,  who  might  easily  erect  a  proper 
recipient  of  old  timber  and  planks  (well 
coal-tarred),  and  who,  after  the  fashion 
of  Aladdin,  by  merely  giving  new  can- 
vas for  old,  to  the  Burfords,  &c,  might 
secure  to  themselves  and  to  posterity  the 
contemplation  of  objects  whose  interest 
would  endure  to  the  latest  generations  ? 

I  have  often  thought,  if  I  were  the 
possessor  of  a  park  and  plenty  of  tim- 
ber and  money,  and  but  a  grain  of 
sense  and  feeling,  how  I  should  delight 
in  setting  up  these  discarded  panoramas 
in  certain  parts  of  my  premises.  The 
Bay  of  Naples  for  a  dining-room  ;  the 
Falls  of  Niagara  in  one  corner  of  the 
domain ;  the  battle  at  which  I  had,  per- 
haps, been  present  in  another ;  eat  mac- 
caroni  in  the  midst  of  the  ruins  and 
pictured  walls  of  Pompeii ;  quaff  Fa- 
lernian  wine,  surrounded  by  a  view  of 
Baja,  Puzzoli,  and  the  Elysian  Fields, 
where  it  grows ;  or  descant  on  the  vol- 


canic phenomena,  with  an  eruption  of 
Vesuvim  or  Etna,  before  our  eyes.  But, 
alas  !  these  are  dreams  of  by-jone  hap. 
piness — so  to  the  useful  again,  and  to 
the  acquisition  of  such  things  for  the 
purpose  of  instruction.  How  ma'»y 
towns,  districts,  corporations,  might  not 
extend  the  knowledge,  the  taste,  and  the 
love  of  art,  by  setting  up  these  excel* 
lent  productions  of  art  in  their  respect- 
ive districts,  at  a  trivial  expense  and 
permanent  benefit !  Were  the  back  of 
the  canvas  to  be  protected  with  coal- 
tar,  or  any  resinous  solution,  it  would 
last  nearly  for  ever. 

I  am,  Sir,  your  obedient  servant, 

F.  Maceboni, 


GAS-VALVES. 

Mr.  Editor, — Your  Magazine  of  the 
21st  of  November  contains  a  descrip- 
tion of  a  new  gas-valve,  by  A.  Y.  of 
Nottingham,  ft  appears  to  me  that 
your  correspondent  has  overrated  the 
value  of  *'  The  Nottingham  Hydraulic 
Gas- Valve."  Instead  of  possessing  the 
advantages  he  has  ascribed  to  it,  it  is, 
on  the  contrary,  extremely  deficient  in 
those  qualities  which  are  considered 
absolutely  indispensable  in  a  machine 
of  this  description.  I  am  greatly  in 
error  if  the  majority  of  the  London  gas 
engineers  would  not  at  first  sight  perceive 
its  defects,  even  if  submitted  to  their 
inspection. 

I  would  observe  that,  instead  of  the 
addition  of  an  hydraulic  cup  being  an 
improvement,  it  is  rather  an  objection. 
If  Mr.  Carter  (who  is,  I  believe,  the  in- 
ventor), or  A.  Y.  will  give  the  subject 
one  minute's  consideration,  they  will 
perceive  that  it  is  liable  to  two  very 
material  accidents,  the  occurrence  of 
either  of  which  would  instantly  involve 
the  town  of  Nottingham  in  darkness— 
namely,  that  the  water  would  be  dimin- 
ished by  evaporation,  or  unduly  aug- 
mented by  that  condensation  which 
takes  place  during  the  passage  of  the 
gas  through  the  valve.  It  must  be  evi- 
dent that  the  occurrence  of  either  of 
these  circumstances  would  effectually 
prevent  the  free  progress  of  the  gas 
into  the  street  mains ;  the  consequence 
of  which  would  be  an  immediate  coun- 
teraction, which  would  seriously  affect 
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the  purifiers,  condensers,  and  ultimately 
the  retorts. 

A.  Y.  must  he  aware  that  a  g;as-valve 
ought  to  be  completely  under  the  con- 
trol of  the  engineer,  or  individual  who 
superintends  the  regulating  of  the  sup- 
ply.  I  would,  therefore,  ask,  how  is 
tins  person  to  ascertain  whether  there 
is  a  sufficient  quantity  or  a  deficiency  of 
water  in  the  cup  ? 

The  Nottingham  valve  is  merely  an 
adaptation  of  a  well-known  principle 
that  has  been  in  practice  for  many 
years,  and  may  be  seen  in  operation 
upon  the  wet-lime  purifiers  at  the  Lon- 
don gas-works  at  Vauxhall.  I  regret 
to  say  that  even  the  very  best  valves  at 
present  in  use  are  imperfect ;  they  do 
not  in  every  respect  effectually  answer 
the  purpose  for  which  they  are  intended, 
and  their  deficiency  is  often  a  serious 
hindrance  to  gas-manufacturers. 

Clovis. 


MATERIALS  FOR  A  NEW  EPI8TLE  TO  1  HE 
PHILIPPIANS.* 

Sir, — In  slightly  glancing  over  a  work 
lately  published  by  Sir  Richard  Phillips, 
entitled  A  Million  of  Facts,  from  which 
I  anticipated  that  I  should  be  enabled  to 
furnish  the  Royal  Astronomical  Societies 
of  London,  &c.  with  the  correct  distances 
of  all  the  planets  from  the  sun ;  together 
with  their  densities  and  attractive  powers, 
&c. ;  the  diameter  of  the  solar  orbit, 
and,  in  fact,  the  exact  value  of  every 
perturbation  in  the  planetary  motions; 
so  that  we  might  have  had  our  astrono- 
mical tables  computed  from  co-efficients 
obtained  from  the  above  data,  and  stereo* 
typed ;  as  no  addenda  or  corrigenda  would 
then  have  been  required.  And  all  this  w  ith- 
out  the  unavoidable  delay  in  waiting  the 
transit  of  Venus  in  I874,and  theattendant 
expenses  of  sending  observers  to  St.  He- 
lena, the  Cape  of  Good  Hope,Spitzbergen, 
New  South  Shetland,  Hudson's  Bay,  the 
South  and  North  Poles,  and,  perhaps, 
some  ten  or  a   dozen    other  places 

.      > 

.*  Ye  .reco*»i»e  with  pleasure  the  hand  of  an 
old  friend  and  correspondent  in  this  communica- 
tion; un  we  are  half  inclined  to  think  he  has  in 
ttil.i  instance  employed  hi*  talems  on  a  v»oik  of 
sopererogalion.  We  have  never  heard(andce.tninly 
neve.  «sps>cied)  that  there  was  ,ny  second  per- 
son In  tbe  world  who  subscribed  to  the  Anti  New- 
M?Mn  ab*urdUie*  of  Sir  Richard  Phillips.— Ed. 


equally  distant;  not  to  say  any  thing 
about  the  expenses  attached  to  astro- 
nomical observatories,  and  the  many 
sleepless  nights  experienced  by  astrono- 
mers, which,  in  the  above  case,  might 
have  been  dispensed  wilh.     Now,  Mr. 
Editor,  judge  of  my  mortification  and 
disappointment — I,  who  expected  nothing 
less  in  such  a  case  than  to  have  been 
made  an  Honorary  Member  of  the  Royal 
Astronomical  Society  of  London,  and  to 
have  had  my  name  enrolled  at  the  very 
tip-top  of  the  list  of  benefactors  to  the 
sublime  science  of  astronomy — I  say, 
judge  of  my  disappointment  when  on  the 
investigation  of  the  formulas  contained 
in  the  said  work,  I  discovered  what  ? — 
why,  that  it  was  all  fudge  ; — my  fame, 
unfortunately,  was  not  supported  on  pillars 
of  iron,  brass,  or  stone,  but  on  pillars  of 
ice  ;  for  no  sooner  did  the  warmth  of  my 
imagination  begin  to  irradiate,  than  the 
icy  pillars  melted  away  like  icicles  in  the 
meridian  sun,  and  left  my  fame  prostrate 
in  the  dust ! 

Now,  sir,  instead  of  my  addressing  the 
astronomical  societies  on  the  above  sub- 
ject, it  only  remains  for  me  to  solicit  your 
insertion  of  this  affair  in  the  Mechanics' 
Magazine,  as  a  warning  lest  some  other 
luckless  wight  should  experience  a  similar 
disaster.    Now  for  gravity. 

Sir  Richard  has  taken  an  infinite  deal 
of  pains  in  order  to  promulgate  his  theory 
of  the  planetary  motions  in  opposition  to 
the  Newtonian.  It  will  not,  perhaps,  be 
deemed  presumptuous  to  give  an  estimate 
of  the  value  that  ought  to  be  attached  to 
the  formulas  constituting  this  new  theory. 
Sir  Richard  has  given  his  process  for 
finding  the  earth's  distance  from  the  sun 
at  full  length  (col.  293,  1st  edit.),  as 
follows  ;  viz.  u  This  distance  of  the  sun 
from  the  earth  taking  a  degree  at  69*148 
miles  at  the  equator,  is  computed  as  under 
by  the  theory  of  motion,  »*.  e.  orbit  =  ro- 
tation x  4  x  fall  of  bodies  !!f" 


+  This  new  theory  of  Sir  Richard's  is  founded 
on  the  above  conditions;  via.,  that  the  orbicular 
motion  is  equal  (o  four  times  the  rotary  motion 
multiplied  by  tbe  fall  of  bodies  in  one  second  of 
lime.-  (Vide  col.  1.)— The  orbicular  motions  of  tbe 
planets  decrease  the  faitber  ihey  are  situated  Trom 
the  Kin,  whilst  the  niagiitiwles  and  ratary  motions 
follow  no  regular  law.  The  ureal,  r  the  diameter 
of  a  planet,  the  greater  will  be  its  rotary  motion, 
attractive  power,  and,  consequently,  fall  per  se- 
cond, which  occasioned  tbe  egregious  blunders  I 
am  goinu  to  point  out,  resulting  fioiu  Sir  Richard  s 
formnlai. 
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Loir  of  dufr  in  3('5  101  (pet 

2*556303 

1 3 1  455  000  feet  or  7  024  mil**  AUm 

ft  1 1  ft?  i  \ 

4  935320 

1  Zi'^ri  4  fpp\  npr  cppniifl 

•3  looowo 

•602060 

f»101*fi  fpntral  fnrpp 

X  1*11  per  sec.  16  08728  feet  .    .  . 

1-206493 

«.*Of  Aviv  ICCl  1U  UiUll  per  oGti         «      •  • 

J -GO  1  QJft 
"i        1  !;10 

7  497960 

Feet  in  orbit   

12*489908 

•798180 

Feet  in  distance  ...... 

11*691728 

3*722630 

7  969098  =  93,131,800  miles  estimated 

by  the  ascertained  fall  of  a  body  in  a  second. — (Vide  Million  of  Facts,  col.  293.) 
The  above  result  may,  however,  be  obtained  with  one-fourth  part  of  the  labour  as 
follows:— Let  d  denote  the  diameter  of  the  planet,  v  the  velocity  acquired  at  the  end 
of  the  first  second  of  time,  and  r  the  number  of  rotations  in  a  siderial  year.  Whence 
the  distance,  as  above,  is  equal  to  d  x  v  x  r. 

Example : — 

d  =  7924  miles  —  Log.  =  3  898945 
v  =  32  09  feet  vel.  acquired  1-506368 
r  366  2564  bid.  days  .    .    .  2*563785 


Log.  dist.=  7  969098  =  93,131,800  miles  the  dis. 
  tance  as  before. 

Example  for  the  Planet  Jupiter :  — 

d  86,400  miles  .  .  Log.  4  936514 
v  15  feet  vel.  acquired  —  M76091 
r  10470  92  sid.  days     —    4  019985 

Log.dist.  10  132590  =  13,570  millions  of  miles, 


being  upwards  of  27  times  the  true  distance  of  Jupiter  from  the  Sun ! 

Example  for  the  Planet  Saturn .- — 

d  78,000  miles  .  .  Log.  4*892095 
v  6  feet  vel.  acquired  —  -778151 
r  25135*72  sid.  days    —     4  400291 

Log.dist.  10  070537=  1 1,763 J  millions  of  miles, 


or  upwards  of  13  times  the  true  distance  of  Saturn  from  the  Sun!  We  now  arrive 
at  a  sublime  discovery,  for,  lo !  and  behold !  Saturn  is  1806}  millions  of  miles  nearer 
to  the  Sun  than  the  planet  Jupiter ! ! 
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In  col.  615,  in  the  Applications  Facts, 
we  are  fold  that  if  the  orbicular  motion 
be  divided  by  4  times  the  rotary  motion, 
the  quotient  will  be  equal  to  the  fall  per 
second  at  the  earth's  surface.  Now,  if 
this  process  be  applied  to  the  planets 
Jupiter  aud  Saturn,  it  completely  fails,  as 
the  fall  per  second  comes  out  negative. 
The  rotary  motion  of  the  planet  Saturn 
exceeds  his  orbicular  motion ;  and,  con- 
sequently, all  bodies  situated  on  the  equa- 
torial regions  of  Jupiter  ami  Saturn  must 
have  a  tendency  to  gravitate  upwards, 
instead  nf  gravitating  towards  these  pla- 
nets. This  is  what  I  should  call  gravity 
bewitched  ! ! ! 

In  the  Addenda  and  Corrigenda  (col. 
697)  is  given  a  statement  of  the  distances 
of  the  planets  from  the  sun  ;  the  distance 
of  Uranus  is  nearly  238  millions  of  miles 
nearer  the  sun  than  the  distance  as  given 
in  col.  311,  both  of  which  are  computed 
from  Sir  Richard's  formulas,  or  what  he 
styles  his  new  law.  There  is  also  a  con- 
siderable difference  in  the  distances  of 
some  of  the  other  planets,  which  are  not 
in  accordance  with  the  analogy  which  I 
discovered  some  few  years  since,  viz  that 
the  square  of  a  planet's  orbicular  motion, 
multiplied  by  its  mean  distance  from  the 
sun,  is  a  constant  quantity  for  all  the 
planets.  The  same  law  obtains  in  each 
respective  system  of  satellites;  a  different 
result  is,  however,  obtained  for  each  sys- 
tem proportional  to  the  sun's  attractive 
power  compared  with  each  primary  pla- 
net, for  if  the  square  of  the  satellites' 
orbicular  motions  be  multiplied  by  their 
mean  distance  from  their  primary,  and 
this  result  be  multiplied  by  the  reciprocal 
of  the  attractive  power  of  the  sun  and  the 
primary  planet  belonging  to  each  system 
of  satellites,  the  same  constant  quantity 
will  be  obtained  as  that  for  the  planets 
above  stated.  Thus,  then,  a  universal 
balance  or  equilibrium  obtains  in  the 
motions  of  tbe  planets,  and  their  re- 
spective systems  of  satellites,  which  a 
million  million  of  such  Facts  as  Sir 
Richard's  will  not  he  able  to  derange. 

Note,  after  all  this  blundering,  we 
trust  we  shall  hear  no  more  from  Sir 
Richard  about  the  absurdity  and  super- 
stition of  Laplace  ;  or  about  the  gross 
quackery,  errors Janciful  theories,andpro- 
found  nonsense  p/Sia  Isaac  Newton!!! 
I  am,  Sir,  yours,  &c. 

J.  Utting, 
Civil  Eogiaeer  and  Surveyor. 
Lynn  R«?i»,  Jan.  10,  IS36. 


P.  S.— In  order  to  assimilate  the  con- 
ditions of  the  formulas  of  Sir  Richard  to 
the  other  planets,  it  was  necessary  to  di- 
vide their  periods  of  rotation  into  hours, 
minutes,  and  seconds,  similar  to  the  divi- 
sion of  lime  on  the  eaith's  surface; 
hence  1  hour  on  the  earth  is  equal  to  2h. 
24m.  36s.  of  time  on  th<*  planet  Jupiter, 
or~2h.  19m.  48s.  on  the  planet  Saturn. 
Consequently,  the  velocity  acquired  for  1 
second  officii  time  for  the  above  planets 
is  between  \ih  and  T'h  part  only  of  what 
it  would  be  for  a  second  of  our  lime,  be  • 
ing  proportional  to  tbe  square  of  the  re- 
ciprocal of  their  periods  of  rotation  to 
unity;  whence  2/1  =  15  042,  and  Saturn=  . 
5  99>4  feet.  In  the  3d  edit,  of  Foots,  Sir 
Richard  has  introduced  into  his  formula, 
as  the  prime  ingredient,  the  15  power  of 
the  distances  and  orbicular  motions  of 
the  planets,  and  gives  a  constant  zz  log. 
10  588597  for  the  earth  and  every  plauet. 
If  Sir  Richard  will  rerer  to  the  62d  voL 
of  the  Philosophical  Magazine  (should  he 
not  have  done  so  previously)  he  will  there 
find  that  I  gave  a  constant  quantity  fat 
all  the  planets  and  satellites  in  the  solar 
system;  and  in  the  8ih  volume  of  toe. 
Mechanics'  Magazine,?.  29,  he  will  find 
thai  I  there  made  use  of  the  1*5  powerl 
These  were  published  years  before  the 
1st  edit,  of  the  Facts  were  printed. 

N.  B.— The  crowning  propositions  in 
illustration  of  the  mechanical  principles 
of  physical  philosophy  and  astronomy,  as 
rigorously  deduced  by  Sir  Richard  Phil- 
lips in  1834,  will  be  commented  on  here- 
after. 


PARLIAMENTARY    EVIDENCE    ON  'ACCI- 
DENTS IN  MINES. 
(Continued  from  p.  304.) 
Examination  of  Mr.  Nicholas  Wood,  continued : 

May  Killin "worth  colliery  be  considered  a 
fair  specimen  of  a  fiery  mine  in  Northumber- 
land, neither  exceedingly  explosive  nor  liable 
to  very  partial  eruptions  of  gas?— In  work- 
ing the  whole  mine  of  Killingworth,  I  should 
take  it  to  be  rather  above  the  medium  of 
danger;  in  the  pillar-working  it  is  a  safe 
colliery,  so  far  as  tbe  average  quantity  of 
pillars  have  been  worked,  but,  on  the  whole, 
I  should  take  it  to  be  about  the  average. 

Will  you  endeavour  to  form  an  idea,  to  the 
best  of  your  recollection,  or  from  any  particu- 
lars in  your  possession,  of  what  tbe  average 
loss  of  life  has  been,  as  a  per  centage  upon 
500  men,  in  the  space  of  fifteen  years  1—1 
cannot  state  precisely  the  number  that  have 
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lost  th«ir  lives  by  explosion  within  that  pe- 
riod, but  I  think  it  does  not  amount  to  more 
than  eight  or  ten  in  the  whole  period  ;  I 
think  not  more  than  ten. 

Have  many  others  received  grievous  wounds 
and  injuries? — We  have  had  a  great  number 
of  small  fires,  such  as  I  have  described  in  the 
bords  in  the  whole  coal-workings,  which 
have  hurt  men,  but  they  have  almost  always 
recovered ;  but  I  cannot  state  to  what  extent 
that  may  have  been.  I  myself  was  burnt  on 
one  occasion  along  with  three  or  four  more, 
but  it  was  slight. 

Do  you  think  that  information,  or  the  love 
of  reading  and  scientific  research,  is  on  the 
increase  in  the  mining  districts  of  the  north 
of  England! — I  think  the  love  of  reading  is 
on  the  increase;  I  think  the  overmen,  and 
those  men  also  who  have  charge  of  the  dif- 
ferent departments,  are  more  intelligent  than 
they  were  when  I  first  knew  the  trade. 

Do  you  think  that  moral  character  genet 
rally,  and  that  the  moral  habits  of  the  mining 
population  in  the  north,  is  improving  or 
otherwise! — I  am  afraid  there  is  no  great 
improvement  in  that  respect,  except  in  the 
rising  generation. 

What  proportion  of  the  pitmen  are  able  to 
read?— I  should  say  a  very  inconsiderable 
proportion  of  the  grown-up  pitmen  can  rend. 

In  signing  the  pit-bonds,  is  it  not  the  case 
that  perhaps  there  is  not  one  in  fifty  that  can 
sign  otherwise  than  by  a  mark  !— They  al- 
ways sign  by  a  mark ;  they  refuse  to  write, 
even  if  they  can. 

From  the  age  that  the  labour  of  boys  be- 
gins to  be  profitable  in  the  colliery  districts, 
is  there  any  more  chance  of  parents  sending 
them  to  school  between  the  ages  of  eight  and 
twelve  than  subsequently? — 1  think  in  most 
of  the  collieries  there  are  schools  patronised 
by  the  owners  of  the  collieries,  and  the  boys 
have  an  opportunity  of  attending  schools  at 
nights,  and  also  when  the  pits  are  off  work. 
The  pits  are  not  worked  more  than  eleven 
days,  and  very  often  a  fewer  number  of  days, 
in  a  fortnight,  and  they  then  have  the  oppor- 
tunity when  the  pits  are  off  work  of  attending 

they,  in  fact,  make  use  of  that  oppor- 
tunity, and  go  to  schools  when  the  pits  are 
not  at  work  1 — At  nights  they  do,  I  think  ;  it 
is  not  so  much  practised  in  days  when  they 
are  off  work. 

Is  it  the  case  that  the  rising  race  of  pit- 
men are  likely  to  be  better  instructed,  by  the 
care  of  their  employers,  than  the  last  race 
were  1—  I  think  the  pitmen,  generally,  are 
more  intelligent  than  they  were ;  but  their 
habits  are,  not  to  acquire  much  knowledge 
about  what  is  going  on  in  the  pits;  they 
exhibit  a  sort  of  indifference  in  that  re- 
spect. 


Mr.  George  Johnson,  Coal-Viewer,  examined: 

Agrees  generally  with  Mr.  Wood.  Ma- 
nages the  Wilmington  colliery,  which  gives 
out  a  large  quantity  of  inflammable  gas,  and 
in  which  an  explosion  occurred  in  Septem- 
ber, 1831. 

Was  the  loss  of  life  considerable?— There 
were  four  men  and  four  boys  killed,  and 
seven  were  severely  scorched ;  but  I  ought  to 
state  that  this  accident  was  not  caused  by  the 
state  of  ventilation  in  the  seam  in  which  we 
were  working,  but  from  a  blower  met  with  in 
a  Bensham  seam,  38  fathoms  below  the  high 
main  coal.  This  Bensham  seam  had  been 
arrived  at  by  a  staple  sunk  at  some  distance 
from  the  main  shaft;  a  considerable  blower 
was  met  whh,  which  we  were  necessarily 
obliged  to  bring  into  the  main  air-course  in 
the  upper  seam.  A  violent  eruption  of  this  gas 
came  off,  met  with  the  candles  of  the  work- 
men in  the  upper  seam,  and  caused  an 
explosion. 

Had  you  any  warning  of  such  a  contin- 
gency  ! — The  emission  of  gas  was  great  be- 
fore that  period;  1  got  alarmed,  and  I  al- 
lowed the  workings  in  the  Bensham  seam, 
which  were  very  limited,  to  fill  up  with  water, 
conceiving  they  would  fill  up  gradually,  and 
then  by  that  means  the  whole  space  in  the 
Bensham  seam  would  be  filled  with  water. 

The  water  did  appear  to  fill  the  scam,  and 
rose  up  the  staple  13  fathoms,  but  the  gas 
had  been  so  powerful  as  still  to  leave  a  con- 
siderable space,  I  conceive,  near  to  the  orifice 
of  the  blower. 

The  idea  never  suggested  itself  to  you  that 
a  pent-up  magazine  might  be  formed  in  the 
Bensham  seam  ?— I  conceived  that  the  water 
having  fallen  into  this  seam  would  have  filled 
up  all  the  working  places;  but  so  far  from 
that,  the  strength  of  the  gas,  I  think,  kept 
the  water  back  from  the  blower,  and  it  in- 
creased in  strength  and  magnitude  till  i\ 
forced  its  way  through  the  water  into  the 
upper  seam. 

Do  you  consider  that  there  is  still  a  gas- 
eous communication  between  the  Bensham 
seam  and  the  upper  seam  1— After  the  acci- 
dent, I  thought  it  was  necessary  to  shut  up 
the  Bensham  seam  entirely,  therefore  I  closed 
the  staple  up  by  putting  a  strong  cap  of  iron 
over  it,  into  which  I  introduced  a  3-inch 
iron  pipe,  and  by  that  means  bring  the  gas 
to  the  surface,  where  it  is  burnt. 

Do  you  mean  to  say  that  there  is  still  a 
constant  rush  of  inflammable  gas  from  the 
Bensham  seam,  through  this  pipe  which  you 
have  mentioned,  to  the  surface  of  the  earth  ? 
— Constantly. 

Do  you  ignite  that! -We  burn  it  every 
night. 

Do  you  burn  it  to  get  rid  of  it,  or  to  iUu- 
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minate  the  works? — It  illuminates  part  of 
the  works  at  the  pit-heap  on  the  surface. 

What  is  the  height  of  the  flame  constantly 
emitted? — Generally  about  a  yard  high. 

Tuis  light,  of  course,  can  he  seen  from  all 
the  neighbouring  country  ? — From  a  con- 
siderable distance. 

Does  it  burn  with  a  bright  yellow  flame  ? — 
With  a  bright  flame,  except  where  it  first 
is-ues  out  of  small  apertures  of  the  burner;  it 
is  then  very  blue;  after  being  mixed  with 
atmospheric  air  it  burns  with  a  bright  flame. 

Do  you  consider  that  there  is  still  a  de- 
cided pressure  on  the  gas  from  the  Benshain 
seam  from  the  presence  of  water,  or  is  it  no- 
thing more  than  the  natural  pressure  of  the 
superincumbent  strata  I -This  gas  being  a 
lighter  body  than  atmospheric  air,  ascends 
up  this  pipe  with  great  rapidity;  there  is 
still  a  considerable  supply  of  gas  from  this 
blower. 

Have  you  made  any  calculation  as  to  the 
cumber  of  cubic  feet  which  is  emitted  in  any 
given  time  from  this  aperture?— 1  have  not. 

But  this  experiment  shows  that,  indepen- 
dent of  what  is  emitted  in  the  course  of 
working  the  mine,  there  is  a  very  large  ex- 
halation from  the  coal  not  in  a  state  of  work- 
ing ? — Yes,  there  is. 

Mr.  George  Stephenson,  C.  E.t  examined : 

Previously  to  becoming  a  civil  engineer, 
was  very  much  engaged  in  erecting  steam- 
engine*  "for  coal  mines  in  the  north  of  Eng- 
land and  inclined  planes  for  bringing  the 
coals  from  the  mines  to  the  mouth  of  the 
shafts.  Was  in  1809  at  Killingworth,  which 
is  a  very  fiery  mine,  when  an  explosion  took 
place,  by  which  ten  lives  were  lost. 

Will  you  describe  the  appearances  at  the 
time  ?— The  pit  had  just  ceased  drawing  coals, 
and  nearly  all  the  men  had  got  out ;  it  was 
some  time  in  the  afternoon,  a  little  after 
midday ;  there  were  five  men  that  went  down 
the  pit,  four  of  them  for  the  purpose  of  pre- 
paring a  place  for  the  furnace,  the  fifth  was 
a  person  that  went  down  to  set  them  to  work ; 
this  man  had  just  got  down  to  the  bottom  of 
the  shaft  about  two  or  three  iniuutes  when 
the  explosion  took  place ;  I  sent  the  man  down 
myself.  1  had  left  the  mcuth  of  the  pit,  and 
gone  about  fifty  or  sixty  yards  away,  when  I 
heard  a  tremendous  noise,  looked  round,  and 
saw  the  discharge  come  out  of  the  pit  mouth 
like  the  discharge  of  a  cannon ;  it  continued 
to  blow,  I  think,  for  a  quarter  of  an  hour, 
discharging  every  thing  that  had  come  into 
the  current ;  there  was  wood  came  up,  stones 
came  up,  and  trusses  of  hay,  that  went  up 
into  the  air  like  balloons  ;  those  trusses  had 
been  sent  down  during  the  day,  and  I  think 
the  trusses  had  in  some  measure  injured  the 
ventilation.   The  ground  all  round  the  top 


of  the  pit  was  in  a  trembling  state  ;  T  went 
as  near  as  1  durst  go,  and  evety  thing  ap- 
peared cracking  and  rending  about  me;  part 
of  the  brattice,  which  was  very  strong,  was 
blown  away  at  the  bottom  of  the  pits ;  very 
large  pumps  were  lifted  from  their  places,  so 
that  the  engine  could  not  work.    The  pit 
was  divided  into  four  by  partitions  ;  it  was  a 
large  pit  fourteen  feet  diameter,  and  parti- 
tions put  down  at  right  angles  which  formed 
four.    The  explosion  took  place  in  one  of 
those  four  quarters,  but  it  broke  through  into 
all  the  others  at  the  bottom,  and  the  brattice 
or  partition  were  set  on  fire  at  the  first  ex- 
plosion.    After  it  had  continued  to  blow  for 
a  quarter  of  an  hour,  as  I  have  stated,  the 
discharge  ceased,  and  the  atmosphere  all 
round  poured  into  the  pit  to  fill  up  the  vacant 
place  that  must  have  been  formerly  occupied 
by  the  flame.    In  one  of  the  other  pits,  that 
was  connected  with  this  one  in  which  the 
explosion  took  place  by  some  doors  in  a  drift 
leading  from  one  pit  to  the  other,  several 
men,  who  were  in  the  adjoining  pit,  were  not 
reached  by  the  explosion,  and  several  of  them 
got  up  safe.    The  ropes  in  the  first  shaft 
were  shattered  to  pieces  by  the  force  of  the 
blasts,  but  the  ropes  in  the  other  pits  were 
still  left  uninjured,  at  least  they  were  very 
little  injured.    Nobody  durst  go  near  the 
shafts,  for  fear  of  another  explosion  taking 
place,  for  some  time;  at  lust  we  considered  it 
necessary  to  run  the  rope  backwards  and 
forwards,  and  give  the  miners,  if  there  were 
any  at  the  bottom  of  the  shaft,  an  oppor- 
tunity of  catching  the  rope  as  it  came  to  the 
bottom  ;  whenever  the  rope  went  to  the  bot- 
tom it  was  allowed  to  remain  a  short  time  till 
we  considered  they  bad  time  to  cling  to  it ; 
several  men  were  got  up  in  this  way ;  and 
another  man  bad  got  hold  of  the  rope,  and 
was  drawn  away,  when  an  explosion  took 
place  at  the  time  he  was  in  the  shaft,  but  it 
was  merely  like  the  discharge  of  a  gun,  and 
it  did  not  continue  like  the  former  blast. 
This  man  it  appeared  had  been  helped  up  so 
far  with  the  increased  current  that  came 
about  him,  and  the  rope  running  up  at  a 
great  velocity,  the  man  came  up  without  be- 
ing injured ;  it  was  a  singular  case. 

Did  the  sides  of  the  pit  fall  in  ?— No,  they 
were  obliged  to  fill  it  up  with  water,  to  put 
out  the  fire. 

It  continued  exploding ! — Yes.  It  appears 
that  the  coal  had  taken  fire,  and  as  soon  as 
the  car bu retted  hydrogen  gas  collected  in 
sufficient  quantity  to  reach  the  part  where  it 
was  burning,  it  ignited  again ;  but  none  of 
the  explosions  were  equal  to  the  first,  on  ac- 
count of  many  parts  of  the  mine  having  been 
filled  with  azotic  gas,  or  the  after-damp  of 
the  mine. 

What  lapse  of  time  took  place  before  any 
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of  the  viewers  or  managers  of  the  colliery 
were  able  to  explore  the  extent  of  the  damage 
occasioned  by  this  explosion  t— It  was  twenty- 
three  or  twenty-four  weeks  before  they  got  to 
the  bottom  of  the  shaft,  which  was  so  shat- 
tered that  it  required  to  be  repaired,  and  the 
atmospheric  air  to  be  carried  down. 

Were  there  no  means  of  access  from  any 
of  the  other  shafts  ?—  There  were  none ;  the 
other  shafts  became  in  the  same  state  very  soon. 

Then  the  bodies  of  the  sufferers  were  not 
recovered  for  the  space  of  time  that  you  have 
named  !— They  were  not.  All  the  ditches  in 
the  "country-side"  were  stopped  to  get  water 
to  pour  into  the  pit  We  had  extinguishing 
or  fire-engines  brought  from  Newcastle,  and 
the  water  was  poured  in  till  it  came  above 
the  fire,  and  then  it  was  extinguished. 

This  accident  was  of  course  attended  with 
severe  pecuniary  loss  to  the  owners  of  that  col- 
liery, in  addition  to  the  destruction  ef  human 
life? — It  was. 

At  the  period  of  this  accident  candles 
only  were  used.  Witness  then  thought  of 
contriving  a  lamp  (enclosed  light)  which 
could  be  taken  into  an  explosive  mixture  with- 
out exploding  externally.  His  idea  was,  to 
produce  a  strong  current  through  a  lamp  by 
means  of  tubes.  The  first  he  made  had  a 
tube  at  the  bottom  to  admit  the  atmospheric 
air,  or  fire-damp  and  air,  to  feed  the  burner 
or  combustion  of  the  lamp,  and  a  chimney  at 
the  top  to  assist  the  current.  This  lamp  was 
tried  in  the  mine  on  the  21st  of  October, 
1815,  and  it  always  went  out  when  exposed 
to  a  blower  of  gas ;  but  the  lamp  required  to 
be  carried  very  steadily  on  account,  as  the 
witness  imagined,  of  the  burnt  air  (as  he 
then  called  it),  or  the  azotic  gas,  that  lodged 
round  the  exterior  of  the  flame.  When  the 
lamp  was  moved  backwards  and  forwards,  this 
poisonous  air  came  in  contact  with  the  flame 
and  put  it  out.  It  then  struck  witness  that  if 
he  put  more  tubes  in  he  should  discharge  the 
poisonous  matter  that  hung  about  the  flame, 
by  admitting  the  air  to  the  exterior  part  of 
the  flame.  He,  therefore,  got  a  lamp  made 
with  three  tubes,  of  a  diameter  considerably 
less  j  and  this  was  tried  in  the  mine,  Novem- 
ber 4,  1815.  Found  that  it  would  burn 
much  better  than  the  other;  but  the  result 
was  the  same  as  with  the  first  lamp  when  it 
was  brought  into  contact  with  a  blower  of 
gas.  These  new  tubes  pointing  towards  the 
flame,  whenever  the  inflammable  gas  came  to 
the  point  of  explosion  in  the  lamp,  it  ran 
back  to  the  tubes,  but  did  not  go  down  them, 
but  simply  ran  from  the  burner  to  the  tubes, 
burnt  for  a  short  time,  and  then  went  out. 
This  proved  to  witness  that  the  tubes  did  not 
require  to  be  so  long,  because  the  gas  did  not 
actually  go  into  them  at  all.  His  next  lamp 
had,  therefore,  a  double  perforated  plate  at 
the  bottom,  with  the  holes  considerably 


smaller.  Still  did  not  know  of  what  size  the 
holes  should  be,  but  made  them  very  small. 
This  lamp  was  tried  immediately  after  No- 
vember 4,  and  found  to  burn  extremely  well. 
The  principle  of  the  lamp  now  before  the 
Committee  is  now  precisely  the  same,  though 
the  shape  is  rather  different.  It  was  tried  at 
the  Philosophical  Society  in  Newcastle,  and 
certainly  before  any  other  lamp  had  made  its 
appearance.  At  this  time  witness  had  had  no 
access  to  any  scientific  works,  nor  any  inter- 
course with  scientific  men.  Is  still  more 
convinced  than  ever  that  his  lamp,  properly 
constructed,  is  the  safest  lamp  that  could  be 
made  use  of.  So  long  as  the  glass  keeps 
whole  it  never  can  fill  with  flame;  and  though 
he  has  seen  the  glass  crack,  never  knew  it  fall 
to  pieces  in  the  lamp,  as  it  only  cracks  to 
ease  the  expansion  or  contraction,  and  re- 
mains safe. 

But  you  do  not  mean  to  say  that  your  ori- 
ginal lamp  of  unprotected  glass  would  be 
equally  safe  with  No.  5,  now  produced 
— do  you  1  —  No,  I  mean  with  the  wire- 
gauze  out-side  that  it  is  certainly  the  safest 
lamp. 

Considers  the  system  of  ventilation  follow- 
ed in  mines  to  be  very  faulty,  but  does  not 
yet  see  how  it  may  be  remedied.   Is  not  pre- 
pared to  recommend  any  belter  mode  than 
the  use  of  the  furnace.    But  thinks  that 
there  might  be  some  instruments  kept  in  the 
mines  to  serve  as  a  continuul  guide  to  the 
miner  when  he  goes  down.    Believes  it  very 
rarely  happens  that  accidents  have  taken 
place  to  any  great  extent  but  only  at  the 
time  when  the  barometer  stood  low.    Now  if 
a  good  large  barometer  were  kept  at  the 
bottom  of  each  mine,  which  the  overlooker, 
the  wasteman,  or  those  that  have  any  charge, 
should  have  an  opportunity  of  seeing  it, 
would  put  him  on  his  guard  in  some  measure 
to  look  out  for  danger.    Has  made  some 
experiments  himself  on  blowers  to  prove  how 
this  would  act.  ,  Has  gone  down  ivhen  the 
barometer  stood  very  low ;  and  found  some  of 
the  blowers  or  fissures  throwing  out  very 
great  quantities  of  gas.    Has  gone  again 
when  the  barometer  has  stood  hi  eh,  and  the 
very  same  blowers  that  were  sending  out  the 
quantity  of  gas  when  the  barometer  stood 
low,  was  taking  in  the  atmosphere,  so  that 
there  was  not  near  the  quantity  of  gas.  In 
fact,  it  is  not  possible  that  the  quantity  of 
gas  can  come  out  when  the  barometer  stands 
high  that  does  when  it  stands  low,  been  use 
the  atmosphere  is  varied  in  its  pressure  con- 
siderably. ' 

Do  you  think  that  the  small  difference  of 
density  indicated  by  14  lbs.  an  inch  and  15  lbs. 
an  inch,  would  be  sufficient  to  cause  diminu- 
tion or  increase  of  the  carburetted  hydrogen 
from  the  fissure? — I  think  in  one  case  a  very 
large  quantity  of  gas  might  come  out,  and 
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in  the  other  very  little  might  come  otit ;  in- 
deed I  know  that  it  is  the  case. 

Then  the  great  advantage  which  you  would 
anticipate  from  the  use  of  the  tube  barometer 
always  in  sight  of  the  underviewers  and 
wanemen,  would  be  to  stimulate  them  to  an 
increase  of  care  under  certain  changes?— I 
think  so.  I  used  to  gire  my  instructions  to 
the  wastemen  in  Kiltingworth  upon  that  very 
point,  and  many  got  barometers  from  my 
observations  to  them. 

Are  you  aware  whether  they  have  con- 
tinued to  make  observations? — I  dare  say 
they  do,  but  I  cannot  speak  to  that,  not 
having  beeo  among  them  lately. 

Are  you  aware  whether  their  experience  in 
any  way  corroborated  you  ?— Yes,  1  am  sure 
that  some  of  them  did;  I  was  so  familiar 
with  them,  and  talked  to  them  about  it,  and 
we  know  that  such  a  change  took  place. 

They  acknowledged  that  the  mine  was  in 
a  fouler  state  whenever  the  barometer  indi- 
cated a  diminished  pressure  of  atmosphere? 
—Yes,  and  it  was  a  common  observation  of 
the  wastemen,  that  the  explosion  was  caused 
by  the  south  wind,  which  occasioned  this 
State  of  the  barometer;  before  they  knew 
any  thing  of  the  barometer,  that  was  the 
observation  that  they  made. 

In  mtny  mines  is  it  not  the  case  that  the 
hewers  on  turning  out  and  finding  a  warm 
south-west  wind,  decline  proceeding  to  work  1 
—I  believe  it  has  beeji  so. 

Witness  is  aware  that  the  electric  spark 
will  cause  explosions  of  different  mixtures  of 
atmospheric  air  and  light  carburetted  hydro- 
gen, but  does  not  think  explosions  in  coal 
mines  can  ever  have  arisen  from  this  cause. 

You  think  that  the  electric  spark  is  never 
given  out  below  the  surface  of  the  earth  in 
sufficient  quantity  to  produce  combustion  ? — 
I  think  there  is  not  the  slightest  possibility 
of  that,  on  account  of  the  moist  atmosphere, 
which  will  not  hold  the  electric  spark ;  it  is 
conducted  always  down  into  solids. 

Are  you  not  aware  that  the  electric  spark 
has  been  seen  to  ascend  from  the  surface  of 
the  earth  ? — I  do  not  see  the  possibility  of  it. 

Is  it  not  so  stated  ? — I  cannot  say  the  earth 
becomes  positively  charged,  and  the  air  or 
cloud  becomes  negatively  charged, — it  may 
be  so. 

Do  you  think  all  the  accidents  in  lighting 
are  caused  by  the  descent  of  the  fluid  1— Yes, 
probably  never  the  reverse. 

Did  you  ever  read  this  passage?  "  I  found 
that  the  common  electric  spark  would  not 
explode  five  parts  of  air  and  one  of  fire- 
damp, though  it  exploded  six  parts  of  air 
and  one  of  damp.*' — Yes,  I  can  easily  con- 
ceive that  such  an  experiment  can  be  made, 
but  it  was  by  artificial  means,  it  would  be 
by  an  electrical  machine  or  from  a  galvanic 
battery,  getting  the  spark  artificially. 


Do  you  consider  that  that  was  his  opinion 
on  reading  further,  "  But  very  strong  sparks 
on  the  discharge  of  a  Leyden  jar  seemed  to 
have  the  same  power  of  exploding  different 
mixtures  of  gas  as  the  flame  of  a  taper." 
Do  you  think  the  descent  of  the  electric  fluid 
into  the  earth  is  at  all  times  perceptible} 
—No,  I  do  not  imagine  that  he  is  referring 
there  to  any  discharge  of  the  electric  fluid 
from  the  atmosphere,  but  in  the  Leyden  jar, 
it  was  then  obtained  from  the  electrical  ma- 
chine. 

Do  you  think  it  never  exists  in  the  atmo- 
sphere in  as  concentrated  a  state  as  in  a 
galvanic  battery?— I  think  it  cannot  be,  I 
have  tried  to  collect  it  with  copper  wires  on 
a  very  large  scale ;  I  have  had  600  yards  of 
copper  wire  sent  up  by  a  kite  for  the  purpose. 
No  electricity  could  be  obtained  in  damp 
weather.  In  the  middle  of  the  winter  it  could 
always  be  collected  in  the  greatest  quantities, 
and,  of  such  intensity  that  we  could  electrify 
any  thing,  by  the  wire  merely  from  the  kite. 

Do  you  mean  to  say  that  the  discharge 
that  .throws  down  a  house  is  not  equal  to  the 
discharge  from  a  common  battery? — Far 
more  so  j  you  might  make  the  battery  equal 
to  any  thing  by  increasing  the  size,  but 
when  a  house  is  thrown  down,  that  is  a  cur- 
rent of  electric  fluid  thrown  out  of  the  atmo- 
sphere. 

Do  you  consider  that  such  a  current  would 
not  cause  explosion  if  it  came  upon  a  ma- 
gazine of  inflammable  gas  ?-I  think  it  might 
by  dese  ending  in  that  way,  if  that  were 

possible. 

Do  you  think  it  quite  impossible  that  such 
a  portion  may  remain  to  ignite  that  magazine 
below  the  surface  of  the  earth  ? — I  do. 

On  what  ground  do  you  give  that  answer  ? 
— As  soon  as  ever  it  reaches  the  earth  it  im- 
mediately becomes  eased  by  the  immense 
mass  that  takes  it  in.  I  will  take  a  tree  that 
is  struck  by  lightning  :  the  tree  is  sometimes 
shattered  to  pieces,  but  you  do  not  see  the 
ground  disturbed  at  all,  yet  the  fluid  goes 
into  the  ground. 

Do  you  consider  that  the  tree,  although  a 
conductor,  offers  any  resistance  to  the  pas- 
sage of  the  electric  fluid,  as  compared  with 
the  atmosphere? — I  think  it  does;  when 
it  catches  the  points  of  a  tree  it  immediately 
seizes  the  tree  with  great  rapidity  j  while  it 
is  acting  upon  the  branches  it  very  rarely 
'disturbs  the  branches,  from  the  immense 
space  occupied  by  them,  but  when  once 
brought  into  the  trunk  it  is  frequently  shi- 
vered to  pieces,  from  the  small  space  it  has 
to  pas$  in. 

If  conductors  on  the  surface  of  the  earth 
operate  so  as  to  radiate  the  electric  fluid,  do 
you  conceive  it  impossible,  that  by  certain 
metallic  earths  it  may  again  be  concentrated 
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and  conveyed  to  a  magazine  of  inflammable 
gas  ?—  Perhaps  so. 

Do  you  mean  to  say  that  the  electric  spark 
cannot  be  conveyed  by  conductors  into  the 
earth  ? — I  mean  to  say  that  it  can,  and  it  is ; 
but  not  in  quantities. 

Mr.  George   Upton,   Lamp  Manufacturer, 
Cheapside,  examined: 

Has  paid  great  attention  to  the  subject  of 
the  safe  lighting  of  mines.  Was  induced 
to  go  particularly  iato  the  examination  of  it 
from  having  been  told  by  his  partner,  Mr. 
Roberts,  who  had  been  a  working  miner  for 
twenty-five  years,  that  the  Davy-lamp  was 
not  safe.  After  two  or  three  years  experi- 
menting, in  conjunction  with  Mr.  Roberts, 
produced  a  lamp  which  is  wholly  free  from 
the  defects  of  the  Davy-lamp. 

Will  you  describe  to  the  Committee  in 
what  respect  that  lamp  varied  from  Sir  Hum* 
phrey  Davy  s? — The  lamp  of  Sir  Humphrey 
Davy's  which  is  in  general  use,  fills  with 
flame  immediately  it  is  placed  in  an  inflam- 
mable atmosphere;  it  receives  the  air  through 
the  meshes  of  the  wire-gauze  from  the  point 
of  the  wick  to  the  top  of  the  cage,  as  it  may 
be  required.  In  our  lamp,  which  I  will  now 
produce  [the  Witness  produced  the  same],  the 
Sir  passes  between  a  layer  of  wire-gauze  and 
A  eone  before  it  can  pass  from  the  wick  j  the 
cone  brings  the  whole  air  admitted  into  the 
lamp  in  Immediate  contact  with  the  flame,  or 
as  nearly  the  whole  of  it  as  possible.  The 
consequence  is,  that  the  air  that  passes  from 
the  wick  has  been  rendered  incapable  of  sup- 
porting flame  by  that  contact,  and  conse- 
quently no  other  part  of  the  lamp  but  at  or 
near  the  wick  is  capable  of  supporting  com- 
bustion ;  the  advantage  of  which  is,  that  the 
fid  me  never  comes  in  contact  with  the  wire- 
gauze.  It  has  not  power,  therefore,  to  act 
with  force  upon  the  top  of  the  wire-gauze, 
which  is  most  powerfully  acted  upon  in  Sir 
Humphrey  Davy's  lamp;  the  top  is  the  most 
vulnerable  part  of  his  lamp.  I  should  name 
that  in  our  lamp  a  glass  is  put  over  the  wire- 
gauze  cage  to  drive  the  air  under  the  hori- 
zontal layer  of  gauze  below  the  wick,  other- 
Wise  it  would  not  pass  that  way. 

How  is  the  air  forced  down) — It  is  drawn 
through  certain  protected  holes  by  the  flame 
of  the  wick,  the  access  of  air  being  pre- 
vented in  all  other  parts  of  the  lamp  by  the 
glass  covering.  If  it  were  not  for  the  glass, 
the  air  would  go  the  readiest  way,  and  pass 
through  the  gauze  cage  as  it  does  in  Sir 
Humphrey  Davy's  lamp. 

How  is  the  air  prevented  from  going  through 
how  ?— By  the  glass  covering  before  stated ; 
jta  current  of  air  passes  out  of  the  top  of  the 

And  you  contract  the  upper  orifice  not 


more  than  to  permit  the  exit  of  the  air  that 
i9  necessary  f  —  The  lamp  wants  it  sufficiently 
large  to  keep  up  the  supply  of  fresh  air ;  be- 
cause, if  the  burnt  air  were  not  let  out  of  the 
glass  chamber  sufficiently  quick  to  admit 
fresh  air,  it  would  destroy  the  combustion  at 
the  wick. 


MR.     HERATATH     AND    HIS  RAILWAY 

THEOREMS. 

Sir,— The  correspondent  who  figures 
in  your  last  Number  as  M  A  Looker-on" 
puts  one  in  mind  of  one  of  the  finny 
tiihe  (ordo  salmonis)  who,  when  hunt* 
ed  to  death  by  torch-light,  pokes  its  head 
under  some  convenient  bank,  in  the  vain 
hope  that  nobody  will  be  able  to  recog- 
nise it  by  its  tail.  Who  so  stupid  as  not 
to  be  able  to  assign  at  once  to  this 
11  Looker-on"  hia  real  name  and  sur- 
name ?  Ant  Diabolus,  out  Berapathius. 
Close  pursued  by  that  brave  old  High* 
lander,  Ivor  M'lver,  with  spear  in  one 
hand  and  lighted  brand  in  the  other- 
driven  out  of  one  hole  after  another— 
vhased  from  one  side  to  the  other,  down 
stream,  up  stream — pricked  and  bleeding 
in  a  hundred  places — the  fish  (a  queer 
one,  it  must  be  confessed)  has  taken,  in 
despxir,  to  the  bank  at  last,  thrust  its  nose 
in  the  mud ,  and  turned  its  tail  on  the  foe  I 
To  drop  metaphor,  Mr.  Editor,  who  but 
Mr.  John  Herapath  himself  would  have 
ventured  to  say  ("  an  act  of  justice"  he 
calls  it!)  that  "  Mr.  Herapath  has  the 
merit  of  having  given  the  first  direct  so- 
lution to  the  problem  of  finding  the  rela- 
tive velocities  of  a  locomotive-engine 
carrying  different  loads  on  a  plane  and 
up  different  inclines"  (which  solution  is 
just  no  solution  at  all)  P  Or  who  hut  Mr. 
John  Herapath  himself  could  have  gone 
the  greater  length  (still  in  all  modesty) 
that  *'  uo  other  mathematician  could 
have  directly  solved  the  problem?"  (! ! !) 
Who,  again,  except  Mr.  John  Herapath 
himself,  would  have  ever  dreamt  of  talk- 
ing of  the  said  Mr.  John  Herapath's 
**  own  physical  discoveries,"  seeing  that 
though  the  world  has  heard  much  about 
such  discoveries  (from  Mr.  Herapath  him- 
self, as  usual),  the  world  has  yet  to  learn 
what  *it>(rle  thing  of  the  least  conse- 
quence Mr.  John  Herapath  has  dis- 
covered P  Or  who  but  a  controversialist 
of  Mr.  Herapath's  surpassing  candour 
and  ingenuousness,  would  have  ascribed 

* 
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(*e  "  Looker-on"  has  done)  to  Iver 
M'lver  a  theorem  ft>r  railway  velocities 
which  Iver  M  lver  never  promulgated  ? 
Twice  in  the  course  of  this  discussion  has 
Iver  MMver  distinctly  warned  your  read- 
ers, that  the  true  theorem  [his  theorem,  at 
least)  still  remained  to  he  given ;  and  it 
is  impossible  for  Mr.  Herapath,  or  any 
one,  to  tell  as  yet  what  that  theorem 

mav  he.  _ 

Apropos  de  hottest  On  the  5th  Dec. 
last  a  certain  M  Puiltt-Anli  H."  (so  won- 
drously  resembling  our  present 11  Looker- 
on,"  that  one  might  safely  snear  they  are 
alter  et  idem),  challenged  all  the  world 
u  t0  p0i,u  out  in  the  thirteen  letters  of 
Railways,  within  a  fortnight,  the  cases  of 
intentional  and  prejudicial  misrepresenta- 
tion  on  the  part  of  Mr.  Herapath,'  and 
pledged  himsel  f  "  within  another  fortnight 
to  answer  the  charges."  and  exbihit  H. 
and  his  aspersions  in  their  true  colours. 
Within  less  than  a  fortnight  after  this 
hold  challenge,  that  is  to  say,  in  the  next 
following  Number  of  your  publication, 
**  Miso-Philo-Anli-H."  pointed  out  cer- 
tain pa^es  in  the  Mechanics'  Magazine 
(No.  64?,  p.  133,  and  134,  and  No.  642.  p. 
167  and  168),  "here  Pnilo-Anti-H.  (or 
Mr  Herap  lib),  wouhl  hn.l  charges  touch- 
ing the  Greenwich  R.ilwayol  as  broad 
and  definite  a  character  to  refute  as  any 
person  could  desire  to  grapple  with.  Hut 
Though  far  more  ,  than  the  "  other  fort- 
night" has  elapsed,  within  which  the 
challenger  pledged  him>elf  to  give  his 
answer,  no  such  answer  has  yet  appeared ; 
nor,  I  presume,been  received*  How,  sir, 
are  we  to  account  for  this?    What  else 
can  we  infer  from  the  silence  of  the 
challenger  than  that  he  cannot  (on  further 
consideration)  refute  "  the  ..road  and 
definite »'  charges  broughi  against  him  ? 

As  H  has  silenced  Mr.  Herapath  on 
the  subject  of  the  Greenwich  Railway, 
so  I  venture  to  prophecy  will  Iver  IVHver 
silence  him  ere  long  on  the  subject  of  his 
locomotive  theorems  (about  which  U  will 
assuredly  be  found  in  the  end,  the  less 
said  the  belter"). 

One  word  before  I  conclude,  by  way 
of  grave  and  (taken  as  it  may  be)  kindly- 
meant  advice  to  Mr.  Herapath  :—If  he 
wishes  to  sustain  (were  it  not  that  1  might 
be  thought  offensive,  1  should  say  tm- 
prove)  u.e  scientific  reputation  he  hns 
acquired,  let  him  in  future  think  a  little 

•  Not  received  certainly. -Ed. M.  M. 


before  he  writes— think  less  of  himself, 
and  more  of  others— (for  it  were  unjust  to 
nature  to  suppose  that  all  genius  and 
wisdom  are  centred  in  one  individual)— 
look  upon  the  cause  of  truth  as  some- 
thing even  dearer  than  self-glorification 
— eschew  all  paltry  shifts  and  still  pal. 
trier  disguises,  when  proved  to  be  in 
error — (:IS  even  the  best  of  frail  mortals 
may  occasionally  be)-  and  be  ever  as 
ready  in  his  own*  proper  person  to  pay  to. 
reason  the  homage  of  a  willing  sub- 
mission, as  to  share  personally  in  her 
triumphs. 

I  have  the  honour  to  be,  Sir,  i  < 

Your  most  obedient 

F  M.  Mi 


Cambridge,  Jan.  19,  1836. 
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NOTES  AXD  NOTICES.       *  »\ 

-  The  Comet.— M.  J.  Muller,  assistant  in  the  Ob. 
servatory  here,  again  saw  Halley's  comet  on  Ike 
night  of  the  3l«t  of  December.  It  w,M  very  faint 
in.leed,  but  precisely  in  accordance  with  the  ealcu- 
lacioHOf  Professor  Gautler.  Director  of  the  Ob* 
servatory.  M.  Muller  direct*!  his  telescopfc  at  the 
minute  given  to  the  spot  designated,-  and  s**»  the 
comet  really  appear,  and  pax  across  the  object* 
ghM.  Thil  wa«  on  the  31st  of  December,  at  ni«ht, 
at  I2h.  45m.  15  1-7 sec.  astronomical  time;  drift. 
Mm,  January  1,  civil  time;  rifclu  ascension, 
10.134.;  and  south  ascension,  24.44.—  Geneva, 
Jan.  4.  ■  •  Ml  .  e 

Chimney  Cowl.— "  In  yonr  6 lOtb  Number  there 
is  a  cowi  stated  to  be  invented  by  "  an  ingenious 
friend  "  of  Mr.  L.  H.  Mnndy.  If  Mr.  Mnndy  will 
refer  to  yonr  2nd  vol.,  August  7,  1824,  he  will,  I 
think,  find  thai  lie  has  been  forestalled.  It  is  there 
stated  tit  have  been  copied  from  a  French  frigate 
by  Captain  Warren,  R.  N.  * 

Communications  received  from  Iver  M'lver  («• 
late  lor  tins  week)— Mr.  t>ine— Mr.  R.  Simpsou— 
Mr.  Bracktnbnry-Au  Old  Mechanic 

t  I.* 

The  Supplement  to  the  last  volume,  containing 
title,  index,  &c.  and  portrait  of  Oharles  Vi*noles, 
E«i.,  C.  &,  is  just  published,  price  6d.  Als#,  tat 
volume  complete,  in  boards,  price  ft*.  6<f. 

Patents  taken  out  with  economy  and  de- 
spatch ;  Specifications,  Disclaimers,  and  Amend' 
ment.a,  prepared  or  revised  ;  Caveats  entered  ;  and 
generally  every  Branch  of  Patent  Business  prompt- 
ly transacted.  Drawings  of  Machinery  also  exe- 
cuted by  skilful  assistants,  on  the  shortest  notice. 
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HUTCHISON'S    DOUBLE -LIFTING 
GASOMETER. 

Sir, — The  many  valuable  invention?,  a 
knowledge  of  which  have  been  commu- 
nicated to  the  world  through  the  columns 
of  your  excellent  work,  has  induced  me  to 
send  you  the  following  description  of  Mr. 
Stephen  Hutchison's  double-lifting  gas- 
ometer. Of  all  the  various  improve- 
ments that  have  been  made  in  the  con- 
struction of  machinery  iti  the  present 
day,  I  believe  there  are  none  (upon  the 
score  of  economy)  of  equal  importance 
with  that  ingenious  contrivance  of  which 
I  now  send  you  ah  account.  The  im- 
mense saving  of  capital  which  has  al- 
ready b$en  effected  by  those  Companies 
that  have  adopted  this  gasometer,  amply 
guarantees  my  speaking  in  terms  of 
commendation  of  its  excellence;  and 
I  Should  not  have  attempted  to  be- 
stow such  unqualified  praise  upon  this 
invention*  were  I  not  entitled  to  do  so 
frotn  iny  having  had  frequent  personal 
opportunities  Of  witnessing  the  numerous 
practical  advantages  that  have  resulted 
from  bringing  it  into  operation. 

l'lie  accompanying  sketches  show  the 
principle  of  tit  is  gasometer. 

6  is  the  tank ;  b,  the  lower,  and  c  the 
higher  divisions. 

Nothing  can  be  more  beautifully  sim- 
ple, and,  at  the  same  time,  so  efficient,  as 
the  ihethod  by  which  one  gasometer  is 
suspended  by  the  other.  This  is  effected 
byrthe  addition  of  a  hydraulic-cUp  to  the 
lo^er  rim  of  the  upper  gasometer,  and  a 
reversed  cup  or  catch  being  attached  to 
the  lower  one,  both  of  which  are  shown 
at /  in  the  enlarged  section,  fig.  2. 

It  will  be  seen  by  this  arrangement, 
that  immediately  the  higher  division  re- 
ceives its  complement  of  gas,  it  receives 
in  the  hydraulic-cup  the  clutch  of  the 
lower  j^oi  (ion  of  ^ftSotnctcij  cind  raises 
it  tiilli 'the  greatest  accuracy;  while  all 
escape  of  gas  is  effectually  prevented  by 
the  cup  being  continually  charged  with 
water. 

The  erection  of  a  gas- manufactory  for 
the  purpose  of  lighting  even  a  small  dis- 
trict, or  inconsiderable  town,  is  an  under- 
taking of  comparative  magnitude,  when 
we  take  into  consideration  the  great  capi- 
tal that  is  requisite  for  its  completion. 
The  building  of  the  gasometers  alone, 
upon  the  usual  plan,  consumes  nearly 
two-thirds  of  the  capital.  A  single  tank 
of.  limited  dimensions,  including  the  ex- 


pense of  building,  will  cost  from  6  to 
800/. ;  and  a  gas  establishment,  on  a 
small  scale,  cannot  carry  on  its  opera- 
tions without  three  or  lour  gasometers. 
I  mention  these  circumstances  for  the 
ptirpose  of  more  effectually  pointing  out 
the  great  saving  which  has  been  effected 
by  those  Companies  which  have  adopted 
the  new  gasometer.  This  invention  of 
Mr.  Hutchison's  has  excited  considerable, 
interest  in  the  minds  of  parlies  who  have 
invested  large  sums  in  gas  property,  as  it 
involves  the  very  important  question 
Whether  a  gasometer,  capable  uf  contain- 
ing 100,000  cubic  feet  of  gaUj  c£n  be 
erected  at  a  less  sum  than  has  usually 
been  paid  for  one  which  contains  less 
than  half  the  above  quantity  ? 

It  has  often  been  a  subject  of  surprise; 
that  men  of  distinguished  professional 
reputation  should  be  so  diametrically 
opposed  in  their  opinions  with  respect  to 
mechanical  improvements  which  time 
has  shown  to  be  of  the  highest  benefit  to 
mankind.  Hut  in  no  instance,  tfiat  I  cart 
recollect,  did  so  remarkable  a  difference 
of  opinion  exist  as  was  exhibited  at  the 
time  Mr.  Hutchison  made  known  the 
principle  of  his  gasometer.  Gentlemen 
who  have  been  professionally  engaged 
for  more  than  twenty  years  in  the  manu- 
facture of  coal-gas,  unhesitatingly  eot\- 
demned  the  double-lifting  gasometer ; 
and  during  the  erection  of  the  one  at 
Vauxhall,  individuals  of  acknowledged 
scientific  abilities  expressed  themselves  in 
terms  of  ridicule,  at  what  they  considered 
an  attempt  which  must  inevitably  prove 
abortive.  Notwithstanding  the  formida- 
ble host  of  engineers  whose  opposition 
was  strenuously  exerted  against  him,  the 
expectations  of  the  invento^  have  been 
most  successfully  realised,  and  the  cor- 
rectness of  his  judgment,  as  a  civil  en- 
gineer, satisfactorily  established.  The 
gasometers  which  were  built  at  Vauxhall 
under  the  directions  of  this  gentleman, 
although  the  largest  and  most  capacious 
in  the  world,  act  with  the  greatest  pre- 
cision and  accuracy.  They  have  been  in 
constant  use  during  the  last  two  years; 
and  from  the  moment  the  gas  first  en- 
tered them,  up  to  the  present  time,  not  a 
single  interruption  to  their  working  has 
occurred.  —  •  - 

The  many  improvements,  independent 
of  his  gasometer,  w  hich  this  engineer  has 
introduced  for  the  purpose  of  economise 
ing  and  facilitating  the  process  of] 
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factoring  gas,  has  had  an  extraordinary 
effect  in  reducing  its  price.  To  his  in- 
genuity, and  to  the  confidence  which  the 
proprietors  of  the  London  Gas  Company 
had  in  his  abilities,  the  public  of  this 
metropolis  owe  that  reduction  (a  reduc- 
tion of  40  per  cent.)  which  has  now  taken 
place  in  the  price  of  an  article  which  has 
become  almost  an  iudispensable  necessary 
of  life. 

Clovis. 


MR.  HERA  PATH'S  RAILWAY  THEOREMS. 

Sir, — [  am  sorry  to  observe  that  my 
opponent,  Mr.  Herapatb,  should  have 
been  under  the  miserable  necessity  of  be  • 
coming  bis  own  trumpeter,  and  also  that 
be  should  have  been  so  imprudent  as  to 

5've  deductions  from  a  theorem  of  Iver 
'Iver's,  which  theorem  Iver  M'lver  has 
not  yet  given  himself  (pray  is  Mr.  Hera- 
patb an  Irishman  ?)  The  calculations  in 
Mr.  Herapath's  last  notable  article  (sign- 
ed "  A  Looker-on")  are  founded  on  one 
of  the  blunders  of  Anti-Carper  (iterum 
Crispinus) ;  and  as  it  is  one  which  I  pro- 
mised (No.  646,  p.  250)  to  make  some  re- 
marks upon,  I  shall  now  fulfil  that  pro- 
mise.   Mr.  Herapath,  in  speaking  of  the 

.   _  _    15 

theorem,  ©  =r  a/  V*-2  g  S  sin. » •  ^  3? 
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\/V»-2  0*-a2  <No-  M3»  pp-  194'  195) 

remarks,  that  when  V  =  o,  and  £  =  32, 
then  v  —  5*45  ^/  —h  zz  imaginary  quan- 
tity, &c.  Here  I  must  distinctly  inform 
Mr.  Herapath,  that  he  has  either  been 
guilty  of  a  jvilful  misrepresentation  of  the 
fact,  or  that  be  has  presumed  to  give  an 
opinion  on  a  subject  that  he  is  grossly 
ignorant  of ;  for  he  knows,  or,  from  his 
vaunted  pretensions,  he  ought  to  know, 

that  this  theorem  v  =  Vs-2#Ssin.  i 
which  is  given  by  almost  every  writer  on 
dynamics,  supposes  that  V  has  a  real 
existence,  and  that  it  is  the  only  force 
which  gives  existence  to  t>  and  S.  So 
that  when  V  ceases  to  exist,  both  S  and  v 
kick  the  bucket ;  or,  in  the  language  of 
algebra,  when  V  —  o,  S  and  v  both  be- 
come o,  and  the  equation  assumes  the 

form  o—*/o—o.  But  Mr.  Herapath 
foes  a  step  further,  for  he  supposes  that 
whe»V=  o,  S  still  retains  its  negative 


value  !  and  then  he  produces  the  absurd 
equation, 

And  from  the  said  absurd  equation 
Mr.  Herapath,  in  his  profound  wisdom, 
deduces  certain  results,  which  he  (iii 
order  to  keep  in  existence  his  own  sickly 
theorems,  or  to  feed  his  own  unsalable 
vanity)  wishes  to  father  upon  me. 

I  am,  Sir,  yours,  &c. 

Iver  M'Iver. 

Jao.  11, 183G. 

RECENT  AMERICAN  PATENTS. 
(Selected  from  the  Franklin  Journal  for  No».) 

Apparatus  for  Regulating  the 
Height  of  Water  in  Steam-Boilers, 
Jesse  Fox, — This  apparatus  is  described  as 
resembling  "  a  common  force  pump,  having 
one  valve,  a  cylinder,  piston,  or  plunger,  one 
inch  in  diameter,  and  making  a  stroke  of 
four  inches.  It  is  attached  to  the  boiler  at 
the  water  line,  and  is  kept  in  constant  onera- 
tion,  and  fills  from,  and  discharges  itself 
again  into,  the  boiler ;  it  operates  upon  the 
supply  pump.  When  the  water  in  the  boiler 
is  below  this  pump,  or  apparatus,  it  fills  with 
steam  from  the  boiler,  and  the  valve  between 
the  pump  and  the  boiler  being  shut,  and 
pressure  applied  to  the  piston,  or  plunger, 
the  steam  in  the  pump  is  compressed;  by 
taking  advantage  of  this  circumstance,  the 
supply  pump  is  put  into  gear,  or  motion,  And 
continues  until  the  water  in  the  boiler  rises 
to  the  pump,  when  it  fills  with  water ;  and, 
although  pressure  is  applied  upon  the  pistbrt, 
or  plunger — water  being  incompressible— it 
will  not  yield,  by  which  circumstance  the 
supply  pump  is  thrown  out  of  gear,  or 
stopped :  thus  stopping  and  starting,  the 
water  in  the  boiler  is  kept  constantly  at  the 
point,  or  nearly  so,  to  which  the  apparatus  is 
attached." 

If  this  apparatus  would  answer  the  pro- 
posed purpose,  so  also  would  several  contriv- 
ances which  have  preceded  it ;  but  we  are 
convinced  that  all  plans  must  fail  which  de- 
pend upon  the  assumption  that  water  highly 
heated  in  a  boiler,  and  from  which  steam  is 
escapihg  at  every  stroke  of  the  piston  to  sup- 
ply the  cylindes,  is  in  a  quiescent  state,  like 
cold  water  in  a  reservoir.  What  engineer 
does  not  know  that  water  may  be  blown  into 
the  cylinder  through  the  staara  pipe,  when, 
at  the  same  time,  there  is  nbt  a  drop  too  much 
ia  the  boiler! 

TreaU  PUMp,  Ifeinrich  Bachma*n.'—Wt 
arc  told  that,  "  by  the  application  of  this 
machinery,  the  long  desired  object  Is  at- 
tained—to  raise,  with  a  trifling  exertion  nf 
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power,  a  much  larger  quantity  of  water  in  a 
shorter  time.  This  is  effected  by  substitut- 
ing, in  the  place  of  the  common  pump- 
handle,  a  pendulum  fastened  to  the  middle 
of  an  iron  axletree,  on  one  end  of  which  a 
double  treading  board  is  fixed,  and  on  the 
other  end  a  cog  wheel,  moving  in  a  rack, 
which  is  fastened  to  the  lower  end  of  the 
lever  beam.  By  treading  the  board,  the  pen* 
dulum  is  put  into  a  swinging  motion,  which 
causes  the  cog  wheel  to  move  in  the  rack, 
and  to  draw  the  lever  beam  up  and  down." 

"  By  means  of  this  invention,  it  is  pos- 
sible to  draw  up  water  out  of  the  deepest 
well,  in  large  quantities,  and  with  perfect 

dkacm  *' 

A  piston  is  described  and  figured,  and  its 
employment  made  a  part  of  the  invention 
claimed,  but  for  what  reason  we  are  unable 
to  ascertain,  as  its  general  construction  is 
not  new,  and  no  particular  parts  are  pointed 
out  by  the  patentee  as  possessing  this  cha- 
racter. 

This  pump,  we  are  informed,  may  be  made 
to  answer  the  purpose  of  a  fire-engine,  where 
water  is  not  to  be  raised  44  more  than  twenty 
feet  higher  as  the  spot  where  the  pump 
stands.''  No  account  whatever  is  taken  of 
the  depth  of  the  well,  or  reservoir,  from 
which  the  water  is  to  be  obtained  ;  a  circum- 
stance worthy  of  some  consideration.  But 
the  fact  is,  that  the  whole  affair  manifests  a 
wantof  acquaintance  with  the  subject  of  hy- 
draulics, as  is  evinced  by  the  initiatory  de- 
claration, that,  by  the  method  lafcrf  down, 
water  may  be  obtained  in  large  quantities, 
from  the  deepest  well,  with  a  trifling  exer- 
tion of  power.  In  the  drawing  which  ac- 
companies the  specification,  a  man  i*  rapre* 
sen  ted  as  treading  the  double  board,  much 
at  his  ease,  and  he  might  as  well  "  stand  at 
ease,"  as  to  attempt,  by  his  individual  power, 
however  applied,  to  draw  water  in  large 
quantities  from  one  of  the  deepest  wells.  A 
man  has  the  power  to  raise  a  given  weight 
to  a  given  height  in  a  given  time,  and  it  Ts' 
not  possible,  by  any  mechanical  arrange-, 
ment,  to  enable  him  to  do  more ;  his  power 
maybe  applied  disadvantageous^ ;  and,  in 
consequence  thereof,  a  portion  of  his  efforts 
be  wasted ;  to  prevent  which,  the  skill  of  the 
machinist  is  called  forth  ;  but  beyond  this 
point,  if  he  have  skill,  he  does  not  attempt 
to  go. 

• 

.  New  Material  por  Stuffing  Beds, 
_Mattra88Es,  £cc,,  Joseph  C.  Smith.— The 
new  material  to  be  employed  is  palm  leaf, 
which  is  to  be  reduced,  by  heckling,  into  fila- 
ments, or  fibres ;  these  are  then  to  be  spun 
into  ropes,  and  so  tightly  twisted  as  to  kink 
the  spun  material  into  balls  j  these  are  to  be 
put  into  a  steam  oven,  and  so  baked  as  to  fix 


the  curl,  or  twist;  when  untwisted,  it  is  u  a 
light,  elastic,  and  durable  article  for  stuffing." 

Improved  Mode  op  Generating  Steam, 
William  Scarborough. — A  large  portion  of 
the  specification  of  this  patent  is  devoted  to 
the  theoretical  views  of  the  author,  upon  an 
assumption  of  the  truth  of  which  he  founds 
his  improvement:  we,  however,  dissent  alto- 
gether from  his  theory,  and  doubt  the  advan- 
tage of  the  practice  to  which  it  leads.  He 
first  assumes,  correctly,  that  the  steam  ge- 
nerated in  a  boiler  presses  upon  the  surface 
of  the  water  with  a  force  equal  to  its  pres- 
sure on  the  other  parts  of  the  boiler.  "  It  is 
next  assumed,  that,  in  proportion  to  the  ex- 
tent of  this  pressure,  the  particles,  or  mole- 
cules, of  this  water  are  compacted  together, 
and  that  in  proportion  to  the  compaction  is 
the  difficulty  of  obtaining  admission  or  en- 
trance for  the  caloric,  or  beat,  to  the  various 
particles  or  molecules  of  this  water,  which 
are  to  furnish  the  required  vapour  or  steam." 
Much  pains  are  then  taken  to  prove  "  that 
this  is  no  false  theory  but  throughout  the 
whole  the  non-escape  of  steam  ii  confounded 
with,  or  mistaken  for,  the  non-entrance  of 
caloric;  the  author  forgetting  that  the  more 
dense  bodies  are  generally  the  best  con- 
ductors/' 

"  What  I  claim  as  my  own  invention  for 
generating  steam  of  high  or  Jow  pressure,  is 
the  principles  of  transmitting  the  caloric 
through  the  medium  of  small  horizontal, 
vertical,  or  diagonal  pipes  or  tubes,  at  once 
to  the  centre,  or  other  part  of  the  fluid, 
which  will  have  the  effect  of  preventing  the 
compacting  or  compressing  against  the  more 
central  and  cooler  parts  of  the  said  fluid,  in 
consequence  of  the  greater  expansion  of  that 
part  of  it  nearest  in  contact  with  the  caloric. 

*'  Also  raising  the  water  from  below,  and 
discharging  the  same  through  the  apex  of 
the  cone,  or  through  the  pipes  or  tubes, 
above  or  below  the  level  of  the  water  in  the 
boiler.  There  may  be  many  methods  of  pro* 
ducing  the  same  effect,  but  I  claim  the  prin- 
ciple as  set  forth  in  my  specification,  how- 
ever performed.*' 

The  cones  named  are  situated,  and  to  ope- 
rate something  like  the  circulators  of  Mr. 
Perkins. 

Improvement  in  Tanning,  Isaac  M. 
Belote. — The  skins,  after  being  cleaned  from 
the  lime,  are  to  be  put  into  a  vat,  with  liquid 
enough  to  cover  them,  which  liquid  is  pre- 
pared by  adding  to  water  and  a  bushel  of 
wheat  bran  added  for  every  five  hides,  and 
allowing  it  to  ferment ;  they  are  to  he  hand- 
led once  a  day  for  four  or  five  days :  after 
this,  they  are  to  be  immersed  in  ooze. from 
Spanish  or  chestnut  oak,  in  which  they  are 
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to  be  handled  twice  a  day  for  ten  days,  when 
they  will  be  of  a  good  colour. 

A  mixture  is  then  to  be  made  of  half  a 
pound  of  common  salt,  two  ounces  of  ginger, 
and  two  ounces  of  alum,  for  a  common  size 
bide,  and  this  is  to  be  rubbed  in  on  the  llesh 
side ;  the  hides  are  then  to  be  bulked  down 
for  two  or  three  days,  to  allow  them  to  ab- 
sorb the  materials.  These  operations  are  to 
be  succeeded  by  a  good  bark  for  thirty  days 
in  the  ooze  used  for  colouring;  this  is  to  be 
twice  renewed  at  the  end  of  thirty  days,  by 
which  time  it  is  said  that  leather  trill  be  pro- 
duced equal  to  that  usually  obtained  by  twelve 
months'  tanning. 

*  The  claim  "  in  the  above  described  mode 
of  tanning  is  to  the  application  of  tjii*ger 
together  with  salt  and  alum  for  hastening 
the  process  of  the  ooze."  What  good  the 
ginger  may  produce,  *c  cannot  divine  .  salt 
and  alum  have  both  been  used  before  in  the 
tanning  process. 

Improvements  in  Locomotive  Engine 
Wheels  and  Boilers,  Matthias  W.  Bald- 
win, C.  E.— It  is  well  known,  says  Mr.  Bald- 
win, to  engineers  upon  rail-roads,  that,  in 
running  upon  imn  tracks,  the  wrought  tire 
forming  the  tread  of  the  wheel,  when  the 
wheel  is  altogether  of  iron,  is  gradually 
stretched,  and  becomes  loose  j  to  prevent  this 
rims  of  wood  have  been  interposed  between 
the  tire,  and  the  rim  of  a  cast-iron  wheel ; 
but  I  have  invented  an  improved  mode  of 
interposing  wood,  which,  whilst  it  is  more 
simple  than  the  plans  heretofore  adopted,  is 
equally  efficacious,  and  secures  certain  other 
advantages  not  attained  by  the  methods  al- 
luded to.  I  cast  the  hub  and  spokes  of  the 
wheel  of  common  soft  iron,  without  a  rim  ; 
but  the  spokes  have  projections  on  their 
outer  ends,  forming  sections  of  a  rim,  such 
as  would  be  produced  by  casting  it  with  a 
flat  rim,  and  afterwards  dividing  this  by  cut- 
ting out  a  piece  therefrom,  two  or  three 
inebe*  wide,  midway  between  each  spoke; 
these  projections  form  suitable  bearings  with- 
in the  rim,  by  which  the  spokes  are  to  be 
surrounded.  It  will  be  perceived,  that,  in 
making  such  a  casting,  the  hub  may  be  made 
solid,  and  without  bands.  The  rim  may  be 
made  in  various  ways :  that  is,  it  may  be  en- 
tirely of  ca^t,  or  entirely  of  wrought,  iron  ; 
or  it  may  l>c  in  part  of  cast  iron,  with  a 
wrought  iron  tire :  1  intend,  in  general,  how- 
ever, to  make  the  rim  of  cast  iron,  chilled  in 
the  usual  manner,  by  which  means  the  strain 
which  always  exists  when  the  spokes  and 
rim  are  cast  together  will  be  prevented. 
But  the*  main  object  in  view  is  the  interpos- 
ing between  the  spokes  and  the  rim  a  layer 
of  wood,  or  other  substance,  po*ses*ing  a  si- 
milar degree  of  elasticity  :  for  this  purpose 
the  spokea  are  cast  of  such  length  as  will 


admit  of  its  introduction,  leaving  a  space 
between  their  ends  and  the  interior  of  the 
rim,  say  of  one  inch,  more  or  less. 

To  attach  the  spoke*  and  the  rim  to  each 
other,  I  cast  the  rim  with  a  flanch  on  one 
side,  projecting  inwards,  so  as  to  form  a 
bearing  for  the  projecting  ends  of  the  spokes, 
when  the  two  parts  are  put  together  ;  screw 
bolts  are  then  passed  through  the  ends  of 
each  spoke,  and  through  the  flanch,  by  which 
means  they  are  firmly  united  to  each  other. 
The  pieces  of  wood  between  the  spokes  and 
the  rim  may  be  secured  to  their  places  in 
various  wa\ s ;  as,  for  example,  the  project- 
ing ends  of  the  spokes  may  be  made  flat, 
so  that  the  pieces  of  wood  will  also  be  flat 
on  the  side  which  bears  upon  them,  and 
curved  where  they  bear  upon  the  interior  of 
the  rim  ;  this  will  prevent  all  tendency  to 
motion  endwise,  whilst  there  may  be  a  pro- 
jecting fillet  upon  the  end  of  the  spoke  to 
check  them  sideways  ;  there  may,  also,  be 
a  plate  cast  separately  from  the  spokes 
through  which  the  screw  bolts  may  pass,  so 
as  to  draw  tbem  down  firmly  upon  the  wood, 
to  confine  it  in  its  place.  The  drawing  depo- 
sited in  the  patent-office  will  illustrate  these 
methods  j  but,  without  this,  a  competent 
workman  would  find  no  difficulty  on  this 
point.  A  bub  and  spokes,  cast  in  this  way, 
may  serve  for  many  rims,  and  these  latter 
may  be  renewed  without  the  necessity  of  tak. 
ing  the  arms  from  the  axles.  Advertin 
next  to  the  branch  of  his  patent  which  re" 
latcs  to  steam-boilers,  Mr.  Baldwin  observes— 
'*  The  plan  row  pursued  of  putting  the 
tubes,  which  serves  as  flues,  into  the  boilers 
of  locomotive  engines,  is  to  pass  them  through 

;  the  beads  of  the  boilers  and  then  to  drive 
Jerules,  or  thimbles,  as  they  are  called,  into 
each  end  of  the  tube ;  this,  of  course,  di* 
minishes  the  size  of  the  tube  at  ca*u  end, 
causing  them  to  became  obstructed  more 

"  readily  -by  coals,  soot,  and  dust,  and  render- 
ing it  more  difficult  to  clean  them  out.  than 
woul4  be  the  case,  were  they  of  equal  s'ze 
•■throughout.  To  obviate  this  difficulty,  I 
..drive  the  ferule  or  thimble  on  to  the  outside  of 
the  projecting  ends  of  the  tube,  and  solder 
tbenfrin  their  places  ;  by  this  meant  render- 
ing the  tubes  much  stronger  than  they  are  in 
the  former  way,  and  leaving  them  of  the 
same  diameter  throughout." 


EXPERIMENTS  ON  THE  INFLUENCE  OP 
COLOUR,  AND  OF  ROUGH  AND  SMOOTH 
SURFACES  ON  TUB  RADIATION  OP  NON- 
LUMINOUS  HEAT. 

The  following  table  preseuts  the  general 
results  of  an  extensive  series  of  experi- 
ments lately  made  by  Professors  Biche 
and  Courtenay,  of  the  Pennsylvania  Uni- 
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versity,  for  the  purpose  of  Ascertaining  the 
radiating  powers  of  differently  coloured 
substances  (coated -tin  cylinders  were 
those  employed  in  the  experiments)  and 
rough  and  smooth  surfaces.  The  experi- 
ments are  detailed  at  length  in  the  Jour- 


nal  of  the  Franklin  Institute  for  Novem- 
ber last.  From  the  remarks  subjoined  to 
the  table  by  Professor  Bacbe,  it  will  be 
seen  that  there  are  philosophical  as  well 
as  vulgar  errors  in  vogue  that  require 
correction. 


I 


1 

2 
3 


5 
6 


Natare  of  Coating. 


Colour. 


Litmus  blue  

Prussian  blue  

Ammoniacal  Sulphate 

of  copper  < 

Per-oxide  of  manga 

nese.  


India  ink   Black 


Blue 

Blue  


Greenish  blue  . 
Brownish  black 


Bichromate  of  put  ass  a 


7    India  ink 


9 


I? 

12 
13 

14 
15 
16 

17 

18 
19 
20 
21 
22 

23 
24 


Alkanet. .......... 

Carbonate  of  lead 
oil  of  lavender . . . 


in 


Sulphuret  of  lead  

Alkanet  blue  ..  

Carbonate  of  magnesia 
Carbonate  of  lead  in 


Brown 


Black . . . 
Crimson. 


White. 


Black   

Blae  

White  ....... 


cum, 


Carbonate  of  lime. 

Vermilion  

Sulphate  of  baryta .... 


Golden  sulphuret 

antimony  

Indigo  .......... 

Cochineal ........ 

Red  lead   

Sulphate  of  baryta 
Plumbago  


of 


Cbromate  of  lead  . . . . 

Gamboge  

Bi-sulphuret  of  tin  . ., 


White  

Dingy  white 

Red  

White  ..... 


Brown   

Blue   

Crimson  .... 

Orange  ,  

White  

Black  


Yellow  , 

Olive  green  . . 
Yellow  


o  • 


3 
3 

2 

2 

3 
3 

3 
3 


Date  of 
Experi- 
ment. 


Seconds. 


Remarks  on  Surface. 


Oct.  31 
25 

Nov.  6 

18 

17 
1 

18 
11 

21 


728 
729 


80-1 

804 
810 

817 
828 


21 
11 

Oct.  13 

24 
11 


3 
3 
3 

1 

3 
I 

4  !  Nov.  15 


1 

2 
1 
1 
4 
1 

4 
1 

5 


Oct.  31 
Nov.  1 1 
1 
6 
21 
17 

6 
20 
Oct.  31 


837 
83S 
846 

864 
8(5.3 
872 
873 


900 
912 
944 
952 
957 
974 

977 
1005 
1085 


Rough. 
Rough. 

Not  shining,  but 

uniform. 
Not  smooth. 
Streaked,  streaks 

smooth. 
Smooth. 
Not  shining,  but 

uniform. 
Smooth,  not  shin- 

ing. 


Rough. 

Smooth. 
Medium. 
Smooth. 

Rough,  blueish 
white. 

Smooth,  in  streaks 
Smooth. 
Smooth. 
Smooth. 
Medium. 
Not  shining,  but 

uniform. 
Smooth. 
Smooth,  in  streaks 
Smooth. 


Remarks  5y  Professor  Bache. — The  results 
thus  exhibited  are  decidedly  unfavourable  to 
the  specific  effect  of  colour  in  determining 
the  radiating  powers  of  bodies.  Blue  is 
above  black  at  the  beginning  of  the  table, 
and  occurs  again  in  the  eighteenth  place. 
Although  the  first  seven  numbers  arc  blue  or 
black,  the  ninth,  tenth, eleventh,  and  twelfth, 
are  white,  black,  blue,  and  white,  respec- 
tively. Red,  occupies  the  eighth  and  nine- 
teenth places,  and  then  an  intermediate  one, 
namely,  the  fifteenth.  White  is  in  the  greater 
number  of  cases  in,  the  middle  part  of  the 
table,  ranging  close  to  black. 


The  alleged  advantages  of  dark  clothing 
during  cold  weather,  thus  seems  to  have  been 
too  hastily  inferred  ;  and  it  appears  that, 
provided  the  person  is  not  exposed  tp  the  sun, 
the  particular  colour  of  the  clothing  is  not 
of  real  importance. 

If  colour  is  not  a  determining  quality, 
neither  does  roughness  appear  to  be  so,  for 
though  generally  the  smooth  surfaces  are 
lower  on  the  list,  this  is  not  universal.  The 
rough  sulphate  of  baryta  is  lower  on  the  list 
than  the  smooth  carbonate  of  lead.  Plum- 
bago occupies  a  low  place,  and  India  ink  a 
comparatively  high  one. 
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The  best  radiators  do,  not  appear  to  belong 
%o  any  particular  class  of  bodies  ;  litmus  blue 
and  Prussian  blue  are  side  by  side,  while  sul- 
pburet  of  lead,  and  the  bi-sulphuret  of  tin, 
are  fifteen  numbers  apart. 

If  tbe  results  be  admitted  as  decisive  of 
the  radiating  powers  of  the  bodies  used,  they 
show  that  each  substance  has  a  specific  power 
not  depending  upon  chemical  composition, 
nor  upon  colour.  1  do  not  claim  to  found 
such  a  conclusion  upon  the  experiments ;  their 
object  has  been  before  stated,  and  if  they 
shall  prevent  the  introduction  of  an  inference 
from  an  imperfect  induction,  as  a  law  of 
science,  the  labour  bestowed  upon  them  will 
bo  amply  recompensed.* 

PARLIAMENTARY    EVIDENCE    ON  ACCI- 
DENTS IN  MINES. 

(Continued  from  p.  310.) 

Examination  of  Mr.  George  Upton,  continued  : 

And  you  make  the  orifice  sufficiently  large 
for  that  purpose  1 — Yes ;  it  need  not  be  nicely 
calculated ;  if  it  were  a  little  more  close  or  a 
little  more  open,  it  would  no^,  perhaps,  make 
much  difference  in  tbe  action  of  the  lamp. 
An  objection  has  been  made  which,  perhaps, 
1  may  allude  to,  that  it  is  a  disadvantage  the 
glass  being  on  the  outside :  it  was  determined 
to  place  it  on  tbe  outside,  after  a  great  deal 
of  consideration  and  a  great  many  experi- 
ments. It  was  found  that  the  glass  was  in 
less  danger  from  any  external  accident  than 
from  the  risk  of  coming  in  contact  with  the 
flame ;  for  if  it  were  inside,  and  the  lamp 
were  to  be  put  in  a  small  degree  out  of  the 
perpendicular,  the  flame  would  come  in  con- 
tact with  the  glass,  and  would  be  very  likely 
to  break  it.  Another  advantage  of  the  glass 
being  outside  the  gauze,  which  is  not  very 
immaterial,  is,  that  it  keeps  tbe  wire-gauze 
clean,  and  free  from  the  floating  dust  which, 
I  am  told,  is  a  very  great  inconvenience,  and 
sometimes  chokes  up  tbe  meshes  of  the  wire- 
gauze. 

'  Suppose  the  glass  to  be  perfect  for  the 
effect  for  which  you  use  it,  causing  the  cur- 
rent of  air  to  pass  down  the  lamp,  what  is 
the  advantage  of  the  gauze  above  the  lamp  ? 
— The  gauze  is  put  there  in  case  of  an  acci- 
dent, such  as  the  glass  breaking;  it  would 
otherwise  do  as  well  without.  In  fact,  the 
first  lamps  Sir  Humphrey  Davy  made  were 
entirely  without  wire-gauze;  be  did  not  then 
seem  to  have  any  notion  that  wire-gauze  was 
necessary.  Concentric  rings  were  placed 
both  at  the  top  and  the  bottom  of  the  lamps 
referred  to;  and  I  believe  this  omission  of 
the  wire-gauze  in  them  led  to  the  contention 

•  The  scientific  reader  need  not  be  reminded  that 
thete  remarks  do  nut  bear  upon  the  radiation  or 
absorption  of  beat  accotnpaoj  light. 


between  him  and  Mr.  Stephenson,  or  Mr. 
Stephenson's  friends,  as  to  the  validity  of  his 
(Sir  H.  Davy's)  claim  on  that  point. 

Supposing  tbe  glass  to  break,  the  lamp  is 
subject  to  all  the  accidents  of  a  Davy-lamp t 
— Yes,  it  become*  a  Davy  lamp  at  once,  and 
is  no  worse  or  better,  except  that  it  has  per- 
haps this  advantage :  the  gauze  having  been 
less  liable  to  accident  from  its  previous  cover- 
ing,  is  likely  to  be  more  perfect  than  the 
gauze  of  the  Davy-lamp,  which  is  daily  and 
hourly  exposed  to  external  friction  and  acci- 
dents. It  being  of  a  very  delicate  nature,  it 
h  very  likely,  and  1  have  no  doubt  very 
frequently  is  subject  to  small  derangements 
in  its  texture,  which  may  escape  tbe  eye  of 
the  person  whose  duty  it  is  to  inspect  it. 

Then  none  of  those  disadvantages  would 
arise  to  the  Davy-lamp,  with  the  common 
glass  over  it? —  The  common  Davy-lamp 
would  go  out  with  the  glass  over  it. 

As  far  as  keeping  it  clean? — Yes;  but  it 
would  not  act  with  a  glass,  and  therefore  a 
glass  could  not  be  so  applied. 

The  principal  advantage  of  your  lamp  is, 
that  the  air  which  enters  the  lamp  is  directed 
downwards  1— Yes,  in  its  way  to  the  wick. 

You  also  attach  value  to  the  rising  cap,  as 
being  readily  calculated  to  admit  just  a  suffi- 
cient quantity  of  air,  cither  of  the  atmo- 
sphere or  combined  with  carburetted  hydro- 
gen, to  preserve  the  combustion  in  the  lamp! 
— Yes.  [  The  Witness  lighted  the  lamp.]  The 
Committee  will  observe  that  the  taper  will 
not  burn  with  the  wick  as  in  the  Davy-lamp. 

Then,  by  the  experiment  of  lighting  the 
two,  taper  and  wick,  which  you  have  just 
performed,  under  the  glass,  you  exhaust  the 
supply  of  air  merely  sufficient  for  one,  and 
thus  demonstrate  the  advantage  of  the  sur- 
rounding glass  chamber,  as  depriving  the 
lamp  of  any  obnoxious  vapour  from  the  sur- 
rounding parts  of  the  mine!— Yes. 

Suppose  the  flame  of  the  wick  were  near 
the  top  of  the  lamp,  would  not  the  gas  reach 
it  and  be  dangerous! — This  is  prevented  by 
the  following  means :  The  flame  of  the  wick, 
when  acted  on  by  inflammable  air,  instead  of 
coming  with  any  foree  against  the  top  of  the 
lamp,  as  with  the  Davy-lamp,  rises  merely 
as  a  smoky  column,  gradually  narrowing  at 
its  extremity.  The  fact  is,  that  flame  cannot 
live  with  any  force  in  an  atmosphere  of  this 
kind  :  this  has  just  been  shown  by  the  taper 
going  out,  while  the  wick  contiuued  burning, 
consequently  the  iron  wire  could  not  get  red 
hot  in  such  a  situation. 

Is  not  tbe  heat  of  that  part  of  flame  which 
is  not  visible  often  stronger  than  that  which 
is  visible?— In  some  eases  where  it  is  least 
seen  it  is  so,  but  not  in  this. 

Supposing  the  extension  of  the  flame,  which 
alwavs  takes  place  in  carburetted  hydrogen, 
and  that  part  of  the  flame  which  is  not  ^si- 
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blc,  which  has  greater  heat  than  that  which 
is  visible,  might  not  the  gas  explode  in  that 
point!— The  flume  could  not, in  such  a  case, 
get  through  the  double  cap  of  wire-gauze,  as 
the  wire-gauze  cap  would  be  protected  by 
the  continual  passage  of  air  through  it  not 
capable  of  supporting  fl;:me. 

You  are  aware  that  that  part  in  a  blow- 
pipe beyond  the  visible  flame  is  the  hottest? 
— Yes;  but  the  blow  pipe  has  the  advantage 
of  pure  atmospheric  air,  while  the  fla  re  in 
this  lamp  above  the  cone  which  surrounds  the 
wick,  has  nil  t!:c  disadvantage  of  meeting 
air  that  will  n  >t  support  combustion,  at  least, 
not  to  any  great  extent;  consequently  the 
flame  would,  under  such  circumstances,  be 
very  feeble. 

But  much  more  air  comes  from  below  the 
light  than  is  required  to  keep  the  light  burn- 
ing?—  Yes;  but  its  power  of  supporting 
flame  has  been  taken  from  it  by  its  previous 
use,  for  it  is  a  known  chemical  fact,  that  air 
that  has  supported  ignition  will  not  again 
support  it. 

In  all  the  experiments  before  alluded  to, 
you  of  course  made  use  of  fictitious  gases, 
prepared  for  the  purpose! — Yes. 

Have  you  ever  tried  your  lamp  with  the 
carburetted  hydrogen  as  evolved  in  the  mines  f 
—Yes. 

Were  the  results  similar? — They  were 
similar  as  to  the  flame  passing;  but  to  my 
surprise  and  to  the  surprise  of  the  persons 
present,  it  passed  much  more  quickly  than 
carburetted  hydrogen.  The  fire-damp,  in- 
stead of  appearing  to  be  the  least  inflamma- 
ble of  combustible  gases,  as  far  as  could  be 
judged  by  its  effects  upon  the  lamp,  appeared 
to  be  quicker  in  its  action  jit  passing  through 
the  wire-gauze,  which  became  heated  to  a 
white  heat  almost  in  an  instant. 

In  that  case  you  mu?t  have  forced  the  cur- 
rent with  a  very  strong  impetus  upon  the 
gauze? — Not  more  than  Mr.  Roberts  consi- 
dered that  a  blower  might  force  it.  This 
experiment  was  tried  in  a  coal  mine  near 
Dudley;  there  were  at  least  twenty  miners 
present. 

That  is,  supposing  it  had  lecn  close  to  the 
blower! — Yes  I  have  emitted  to  mention 
one  circumstance,  which  is,  perhaps,  mate- 
rial in  this  inquiry.  A  meeting  in  March, 
1834,  of  about  forty  of  the  principal  mine 
owners  of  the  county  of  S' aft >rd<l lire  took 
place  at  the  gas-works  at  West  Hromwich,to 
witness  experiment-:  on  the  Davy -lamp  and 
the  new  lamp :  these  gentlemen  had  heard 
with  surpri.-e  that  the  Davy-lamp  was  an 
insecure  instrument,  and  nothing  but  ocular 
demonstration  would  convince  them  of  the 
truth  of  this  assertion.  As  they  had  been 
apprised  by  letter  of  the  purport  of  the  meet- 
ing several  days  previously,  they  were  pre- 
pared with  a  number  of  lamps  which  they 


had  been  in  the  habit  of  using  in  tbe  mines, 
as  far  as  those  lamps  are  used  in  Staffordshire, 
which  is  very  limited.  They  had  also  a  num- 
ber of  their  men  present;  they  were  most  of 
them  persons  of  long  experience  in  working 
coal  mines.  When  they  saw  that  none  of 
their  lamps  would  sustain  the  action  of  a  jet 
of  gas,  they  were  much  surprised,  as  the 
lamps  had  hitherto  been  considered  safe. 

From  all  those  experiments,  and  assuming 
the  fact  that  the  damp  found  in  the  mines  is 
still  mntv  explosive  than  the  fictitious  gases 
obtained  by  chemical  preparation,  you  have 
come  to  the  conclusion  that  Sir  Humphrey 
Davy's  lamp,  undar  certain  circumstances,  is 
not  a  safe  instrument  ! — 1  consider  that  Sir 
Humphrey  Davy's  lamp,  in  most  of  the  uses 
which  he  recommends  it  for,  and  which  uses 
have  been  sanctioned  by  several  gentlemen  of 
great  experience,  is  extremely  dangerous,  and 
must  lead  occasionally  to  such  catastrophes 
as  those  which  have  occurred  lately  at  Spring- 
well  and  Wallsend  collieries. 

And  the  only  contingencies  that  you  ap- 
prehend as  likely  to  create  danger  in  your 
own  lamp,  is  the  fracture  of  the  glass  and  of 
the  gauze,  and  the  burning  of  the  top  of  the 
lamp?— The  burning  of  the  top  of  the  lamp 
I  think  impossible,  from  the  experiments  I 
have  seen,  and  from  tbe  nature  of  the  atmo- 
sphere at  the  top  of  the  lamp. 

Then  the  only  contingencies  are,  the  de- 
struction of  the  lamp,  that  is  to  say,  a  frac- 
ture of  the  glass  and  a  fracture  of  the  gauze? 
—Yes. 

Do  not  you  think  that  very  much  depends 
upon  the  size  of  the  aperture  at  the  top  of 
tbe  gauze?— No;  the  cap  or  cone  imme- 
diately surrounding  the  wick  has  an  opening 
at  the  top,  and  that  circumscribes  tbe  size 
of  the  flame  of  the  lamp,  when  filled  with 
inflammable  air.  If  that  aperture  be  an 
inch  in  diameter,  the  flame  would  be  an  inch 
also  in  diameter;  if  it  were  half  an  inch,  it 
would  be  half  an  inch  only;  and  if  it  were 
two  inches,  the  flame  would  be  two  inches. 
That  is  the  only  part  of  the  lamp  in  which 
there  need  be  any  great  exactness,  and  that 
exactness  merely  "relates  to  ha>ing  a  proper 
space  between  the  wire  gauze  and  the  flame 
of  the  wick. 

Supposing  there  were  no  glass  at  all,  would 
not  your  lamp  be  equally  safe  with  that  aper-  " 
ture? — No  ;  the  lamp  would  then  fill  it  with 
flame,  as  the  Davy  lamp  does. 

The  principle  then  is,  that  the  supply  either 
of  atmospheric  air,  or  combined  with  light 
carburetted  hydrogen  ga«,  is  equal,  and  no 
more  than  adequate,  for  the  supply  of  the 
wick?— No,  that  is  not  tbe  principle  which 
we  have  made  the  lamp  upon  ;  it  might  be 
regulated  on  such  a  principle,  if  necessary. 
The  point  which  we  have  had  in  view,  and 
which  we  have  considered  all  that  is  neces- 
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sary,  is  to  make  the  aperture  sufficiently 
large  to  let  the  air  pass  from  the  wick. 

Supposing  there  were  some  difficulty  in  the 
current  going  under  the  flame,  if  the  opening 
at  the  top  were  sufficiently  large,  might  not 
another  current  go  by  the  sides  of  the  glass, 
while  the  current  from  the  lamp  went  np  the 
centre! — The  lamp  would  go  out  in  that 
case. 

The  result  of  your  experiment  is  such  as  to 
lead  you  to  believe  that  too  much  is  attri- 
buted to  the  ignorance  and  carelessness  of  the 
miner,  and  too  little  to  the  dangerous  cir- 
cumstances in  which  the  lump  is  placed!— 
I  believe  so. 

Will  you  describe  what  the  general  opinions 
of  the  miners  are  as  to  the  safety  and  the 
light  of  the  lamp!— In  Staffordshire  there  is 
one  universal  opinion  as  to  its  safety.  I  did 
not  meet  with  a  single  instance  of  any  person 
who  had  the  least  deubt  of  its  safety ;  but 
the  miners  in  Staffordshire,  particularly  in 
the  very  thick  seams,  do  not  work  with  it. 

Have  you  ever  in  any  place  had  a  conver- 
sation with  the  men  as  to  the  light  given  by 
the  Davy-lamp  ! — Yes ;  they  stated  that  it 
was  quite  inadequate  for  the  purpose  for 
which  they  wanted  it  in  the  thick  mines,  to 
give  them  such  alight  as  they  could  work  by. 
I  beg  to  observe,  that  the  light  of  the  Davy- 
lamp  uanaot  be  increased  without  destroying 
its  safety,  even  as  far  as  it  now  extends.  It 
is  known  that  the  heat  of  the  flame  is  accord- 
ing to  its  bulk,  and  the  consequence  would 
be,  that  if  Sir  II.  Davy  had  increased  the 
cylinder  of  his  wire-gauze  lamp  to  the  extent 
necessary  for  a  larger  wick,  the  power  of  such 
a  body  of  flame  would  be  so  great  as  to 
oxydixc  or  to  burn  the  gauze  to  pieces  in  a 
short  time. 

Have  yon  ever  conversed  with  the  men  in 
the  north  of  England,  where  it  is  used,  as  to 
the  light  given  by  the  lamp  compared  with 
candles! — No,  I  have  not ;  in  the  thin  seams 
ranch  more  tight  would  be  got  from  it  than 
in  the  thiek  ones.  The  men  were  very  anxious 
to  get  a  better  light  than  the  Davy-lamp 
gave  them.  They  were  very  anxious  to  work 
with  lamps  on  account  of  the  known  or  sup- 
posed safety  of  them  over  candles,  but  they 
found  it  impossible,  as  1  have  before  stated, 
t«  work  with  the  light  of  the  Davy-lamp  in 
Jhe  thick  mines. 

Mr.  JoJtn  Buddie,  Coal- Hewer,  examined: 

Produces  a  diagram,  showing  a  plan  of 
the  workings  of  the  Benshain  seam  at  Walls- 
end  colliery,  at  the  time  the  explosion  hap- 
pened, on  the  23rd  October,  1821,  when 
fifty -two  lives  were  lost. 

To  what  extent  had  those  workings  been 
conducted  at  that  period! — There  was  not 
one  place  in  the  pit  100  yards  from  the  bot- 
tom of  the  shaft.    I  found  the  seam  pro- 


digiously fiery,  so  much  so  that  the  coal  itself 
atforded  gas  enough  to  light  the  pit. 

Was  that  independent  of  any  particular 
Assure  or  brack? — Yes;  I  simply  drilled  a 
hole  into  the  solid  coal  and  stuck  a  tin  pipe 
into  the  aperture,  surrounded  it  with  clay 
and  lighted  it,  and  I  had  immediately  a  gas 
light ;  the  quantity  of  gas  evolved  from  the 
coal  was  such,  that  in  every  one  of  those 
places  I  had  nothing  to  do  but  to  set  a  candle, 
and  then  could  set  a  thousand  fissures  on  fire ; 
the  whole  face  of  the  working  was  a  gas* pipe 
from  every  pore  of  the  coal,  and  when  the 
shots  were  fired  for  blasting  down  the  coal, 
they  generally  set  fire  to  the  gas  as  it  was 
evolved  from  the  coal.  The  men  had  what 
we  called  dusters  or  wet  sacks  on  their  jackets, 
by  which,  as  soon  as  the  gas  began  burning, 
they  knocked  the  flame  out,  but  sometimes 
that  might  not  be  sufficient,  and  in  this  very 
pit  I  had  in  the  main-coal  seam  two  cannons, 
because  I  found  concussion  the  best  mode  of 
putting  out  flame,  when  inaccessible  to  dust- 
ing. 

What  size  were  those  pieces  ? — I  had  them 
made  of  a  peculiar  construction ;  they  are 
made  of  malleable  iron,  and  the  bores  are 
conical,  about  two  inches  and  a  half  in 
diameter  at  the  muzzle;  the  depth  of  the 
barrel  is  not  more  than  fourteen  inches,  and 
we  charge  them  the  same  as  charging  a  shot, 
that  is,  we  put  in  a  quantity  of  powder,  and 
stem  or  tamp  them  with  oakum  driven  down 
by  a  heavy  maul,  the  object  being  concussion. 

What  quantity  of  powder  would  you  in- 
sert!—I  should  suppose  about  half  a  pound, 
from  a  third  to  half  a  pound. 

And  this  you  have  found  successful  in  ex- 
tinguishing fire! — Yes,  I  have  extinguished 
gas  fires  that  were  not  accessible  by  any 
possible  mcHns;  it  is  a  thing  which  I  think 
ought  to  be  generally  known,  because  the 
immense  concussion  will  knock  out  the  flame 
of  inflammable  air  when  it  is  not  accessible. 
I  have  succeeded  in  the  top  of  one  of  those 
gasometers  when  the  flame  has  run  into  the 
goafs  or  wastes,  by  explosion  of  one  of  those 
guns,  and  have  thus  shaken  the  flame  out* 
My  under-viewer  performed  a  very  clever 
feat  some  months  ago  in  the  Bensbam  seam 
at  Wallsend ;  I  gave  him  the  highest  credit 
for  it:  it  occurred  in  a  stow- board. 

What  do  you  mean  by  stow- board?*-- A 
place  to  deposit  rubbish  in,  to  avoid  the  ex- 
pense of  bringing  it  up  the  pipe;  we  were 
making  a  railroad  between  two  dykes,  which 
required  the  blasting  down  of  the  roof. 

That  is  to  obtain  head  room  ? — Yes,  for 
the  horses,  and  also  for  the  deposition  of 
rubbish  from  several  adjacent  parts  of  the 
mine.  The  Davy-lamps  were  used  by  posi- 
tive orders  during  the  stowing  up  of  the 
board ;  however  at  hut,  when  the  board  was 
nearly  filled  up,  the  slower  came  with  his 
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candle  too  near  to  the  stones  or  end  of  the 

stowing ;  the  gas  oozing  out  of  the  stow- 
board  from  amongst  the  ruWbish,  caught  bold 
of  his  light,  and  filled  the  interstices  of  the 
stowing  with  fire  instantly,  although  there 
was  a  full  current  of  air  passing  the  board- 
end  at  the  same  time.  It  blazed  furiously, 
and  they  could  not  get  access  to  it;  it  was 
blazing  out  all  across  the  place :  it  was  about 
half-past  two  in  the  morning;  1  was  called ; 
the  under-viewer  had  gone  down,  and  be  sent 
his  son,  the  overman,  to  tell  me  the  dilemma 
they  were  in,  and  wished  to  know  what  was 
to  be  done.  I  made  the  best  of  my  way  to 
the  place,  and  when  I  arrived  within  a  very 
little  distance,  I  met  some  men  who  gave  me 
the  welcome  intelligence  that  the  fire  was  out. 
I  came  up  to  the  place,  and  found  a  great 
quantity  of  smoke  as  1  approached  the  place, 
and  the  men  that  were  working  in  the  current 
of  air  to  leeward  had  been  driven  out  by  the 
strength  of  the  smoke  and  after-damp.  This 
fire  was  about  five  yards  broad,  and  came 
flashing  out  of  the  top  of  the  stowing,  and 
the  flame  was  playing  backwards  and  for- 
wards, sometimes  apparently  out,  and  then 
re-appearing  again.  When  1  came,  I  asked 
Mr.  Atkinson,"  how  have  you  managed  this!" 
and  he  said,  "  I  knew  the  guns  were  not  at 
hand,  and  I  drilled  a  large  bole  into  the  roek 
on  the  right  hand  of  the  board,  and  made  a 
gun  of  it."  He  put  a  large  charge  of  powder 
into  this  hole,  and  about  half  stemmed  or 
tamped  it  •  he  then  exploded  it,  which  pro- 
duced the  desired  effect,  as  it  instantly  ex- 
tinguished the  flame.  I  gave  Mr.  Atkinson 
very  great  credit  for  his  tact  on  this  occasion  ; 
it  showed  great  knowledge  and  judgment  of 
the  subject,  and  he  effected  by  this  expedient 
what  there  would  have  been  great  difficulty 
in  accomplishing  by  any  other  means. 

Is  not  the  Bcnsham  seam  considered  the 
most  dirty  seam  you  hare? — It  is,  b«cause 
it  has  been  but  partially  worked  as  yet  in  the 
country. 

Do  not  you  imagine  that  that  seam  will 
become  more  safe  as  it  is  more  explored  ? — [ 
have  no  doubt  but  it  will  become  more  pure, 
because  all  the  pillars  that  are  standing  firm 
become  exhausted  of  gas  in  this  colliery ; 
each  coal  pillar,  taken  individually,  after  a 
certain  time  exhausts  itself  of  its  gas.  It  is 
very  singular  that  this  seam  is  only  so  fiery 
just  on  the  north  side  of  the  Tyne.  I  speak 
of  my  own  knowledge  of  the  adjoining  colliery 
of  Jarrow,  in  the  same  seam ;  in  the  north 
part  of  the  Jarrow  colliery,  which  adjoins 
Wallsend,  it  is  as  fiery  nearly  as  Wallsend  ; 
but  at  a  few  hundred  yards  to  the  south  of 
Jarrow  pit  there  is  comparatively  little  in- 
flammable air;  and  again,  at  the  Manor 
Wallsend  colliery,  I  am  told  that  there  is  a 
very  trifling  quantity  of  gas. 

Is  there  any  fault  between  that  part  of  the 


mins  which  is  most  fiery  and  the  other  side 
which  is  not  fiery  ? — Ves;  and  I  can  speak 
more  particularly  to  Jarrow :  it  is  a  fault,  a 
slip-dyke,  which  makes  a  line  of  demarca- 
tion between  the  foul  part  of  the  mine  and 
the  comparatively  clean  part. 

May  not  explosions  occasionally  result  from 
the  sudden  discharge  of  electricity  1 — They 
may,  but  I  have  never  known  an  explosion 
from  lightning,  except  when  it  ignited  the 
gas  at  the  top  of  a  pit.  The  Lawson  mine 
pit  was  exploded  by  lightning ;  it  is  upwards 
of  seventy  fathoms ;  but  the  explosion  took 
place  at  or  above  the  surface;  the  pit  itself 
had  become  a  gas-pipe;  something  bad  hap- 
pened, which  I  do  not  immediately  recollect, 
to  derange  the  ventilation.  I  had  nothing  to 
do  with  the  colliery  at  the  time,  but  I  hap- 
pened to  be  near  the  pit  during  the  thunder- 
storm. The  ventilation  having  been  deranged, 
as  already  stated,  the  whole  of  the  workings 
below  were  filled  with  gas  as  well  as  the 
shaft,  and  consequently  the  shaft  itself  be* 
came  a  gas-pipe,  and  was  then  discharging 
what  was  generated  below.  This  discharge 
was  ascending  in  a  current  from  the  mouth 
of  the  pit  when  the  thunder-storm  came  on  ; 
a  flash  of  lightning  ignited  the  gas,  and  a 
very  heavy  explosion  immediately  ensued. 

Was  there  a  current  of  atmospheric  air 
passing  through  the  mine  at  that  time?— 
No,  there  was  no  ventilation  in  the  pit  at 
that  moment. 

Is  it  not  known  that  carbu retted  hydrogen 
will  not  explode  without  a  mixture  of  atmo- 
spheric air  I — Yes. 

How  could  the  carbu  retted  hydrogen  which 
was  in  the  pit  explode,  unless  there  was  a 
current  of  air  ?— Because  in  such  a  case  it 
supplies  itself  with  a  sufficient  quantity  of 
air  to  make  it  explode.  If  you  fill  a  bottle 
with  this  gas  and  set  fire  to  it  at  the  mouth 
of  the  bottle,  as  long  as  there  is  an  outward 
pressure  it  keeps  burning  at  the  mouth,  but 
by-and-by  it  creeps  down  into  the  bottle, 
supplying  itself  with  as  much  air  as  keeps  it 
burning  for  awhile,  and  then  explodes,  j 
have  known  a  pit  shut  up  for  three  weeks  as 
close  as  we  could  make  it ;  the  coal  was  of 
fire  below,  and  we  thought  we  had  it  suffi- 
ciently fastened  up  to  prevent  explosion,  but 
at  the  end  of  three  weeks  it  exploded,  al- 
though the  fire  below  could  only  have  been 
supplied  with  fresh  air  through  the  fissures  in 
the  rubbish  at  the  top  of  the  pit 

You  state  this  to  show  that  it  is  impossible 
to  prove  how  much  atmospheric  air  may  be 
supplied  under  those  circumstances!— Yes; 
but  it  supplies  enough  to  produce  explosion. 
I  went  to  see  the  havoc  that  had  been  made 
at  the  Lawson  main  pit,  and  bad  been  there 
a  short  time,  with  a  great  number  of  other 
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ous  one,  took  place,  when  I  was  within 

eighteen  feet  of  the  top  of  the  pit. 

How  far  had  the  explosion  passed  into  the 
workings  It—  I  should  conceive  but  a  short 
distance ;  indeed,  there  was  not  much  space 
below. 

The  explosion  was  in  the  pit? — Yes,  and 
ia  part  of  the  workings.  There  might  be  an 
interval  of  an  hour  and  a  half  between  the 
two  explosions. 

Was  the  explosion  so  immediate  upon  the 
flash  of  lightning  as  to  leave  no  doubt  of  the 
lightning  being  the  cause?— 1  cannot  state 
the  interval  between  the  flash  and  the  gas 
being  perceived  to  be  ignited,  but  I  under- 
stood it  to  be  instantaneous. 

Have  you  ever  thought  of  the  possibility 
of  the  electric  fluid  descending  through  the 
earth,  conducted  by  any  metallic  vein  or 
otherwise,  in  such  a  body  as  to  occasion  sub- 
terranean explosion  ? — I  have  no  reason  to 
believe  that  it  has  occasioned  subterranean 
explosion;  but  1  know  a  fact,  recorded  by 
my  father,  of  the  engine-pump  having  acted 
as  a  conductor,  and  carried  the  electric  fluid 
to  the  bottom  of  the  pit. 

And  what  were  the  consequences,  as  he 
described  them! — Nothing  injurious;  the 
fluid  ran  down  the  pumps  into  the  water  at 
the  bottom  of  the  pit,  and  nothing  excepting 
a  considerable  noise  was  occasioned. 

What  would  your  theory  be,  if  the  bottom 
of  the  shaft  was  in  a  foul  state! — Explosion 
immediately,  because  in  certain  circum- 
stances the  gas  may  be  fired  by  the  electric 
spark. 

Are  the  lamps  in  general  use  in  the  county 
of  Northumberland  made  by  the  best  lamp- 
maker  in  the  town  of  Newcastle,  Mr.  Wat- 
son f — They  are.  I  lately  had  reason  tn  find 
fauk  with  the  manufacture  of  some  lamps, 
and  more  especially  with  the  gauze ;  that  is 
not  very  lately,  perhaps  twelve  months  ago  ; 
for  people  were  going  round  selling  gauze 
cheap,  which  was  not  what  it  ought  to  be ; 
and  from  that  time  1  have  found  it  useful  to 
carry  a  piece  of  standard  gauze  in  my  pocket, 
one  inch  square,  with  a  small  lens,  which 
enables  me  to  examine  the  state  of  the  gauze 
and  cylinders  accurately.  When  there  is 
any  doubt  that  the  gauze  is  not  the  proper 
thing,  my  small  lens  (the  same  as  is  used  by 
the  Paisley  manufacturers  for  examining 
their  muslins)  enables  me  at  once  to  ascertain 
if  the  gauze  is  of  the  right  sort.  There  is 
an  aperture  of  a  quarter  of  an  inch  square 
in  the  frame  of  the  lens,  which  forms  a  pro- 
per gauge  for  the  meshes  of  the  gauze.  This 
Is  a  piece  of  the  standard  wire-gauze  of  the 
right  size,  and  by  placing  this  little  instru- 
ment so,  and  looking  through  the  lens,  you 
may  count  the  number  of  apertures  in  a 
quarter  of  an  inch  as  a  multiple  for  a  whole 
inch  j  that  is  what  I  call  my  gauze  gauge. 


The  Committee  will  see  by  the  lens  that  there 
is  a  kind  of  indentation  that  prevents  the 
movement  of  the  wires  where  they  decussate 
when  the  workmen  brushes  the  inside  of  the 
cylinder  to  clean  it,  so  that  be  cannot  dis- 
place the  gauze  by  any  ordinary  application 
of  the  brush. 

Was  there  any  other  defect  in  the  gauze  ! 
. — The  irregularity  of  the  interstices  is  to  be 
apprehended.  By  placing  the  lens  upon  the 
cylinder  in  any  lamp  I  immediately  perceive 
whether  the  gauze  is  regularly  made,  and  if 
it  is  in  good  order.  The  number  of  aper- 
tures per  square  inch  in  that  standard  size  is 
about  784 ;  it  may  vary  between  that  and 
800. 

Have  you  ever  met  with  any  gauze  so 
slightly  constructed  that  the  indentations  you 
have  spoken  of  were  by  no  means  perfect  1— 
1  have  not  examined  any  lately,  for  I  have 
repudiated  the  whole  of  that  sort  of  gauze ; 
if  it  differs  from  the  standard  I  do  not  allow 
it  to  be  used,  and  1  have  prohibited  the  use 
of  any  such  gauze.  I  have  samples  at  every 
one  of  the  shops  where  our  Davy-lamps  are 
repaired,  with  the  strictest  injunctions  that 
no  other  gauze  is  to  be  used  but  what  corre- 
sponds with  that  sample. 

Is  this  gauze  that  you  have  made  the  one 
originally  prescribed  by  Sir  Humphrey  Davy  ? 
— I  think  it  is,  as  near  as  may  be.  I  do  not 
at  this  moment  recollect  the  number  of  aper- 
tures which  he  prescribes;  it  depends  upon 
the  size  of  the  wire;  but  in  my  very  exten- 
sive practice  t  have  found  this  to  be  perfectly 
safe. 

But  you  have  reason  to  suspect  that  im- 
perfectly woven  gauze  is  in  use  in  certain 
places? — I  believe  it  is.  I  have  not  been  in 
any  part  of  the  kingdom,  with  the  exception 
of  Whitehaven  and  Workington,  in  the  col- 
lieries, where  the  Davy-lamp  seems  to  be 
considered  a  working  implement;  it  is  rather 
considered  as  a  matter  of  curiosity  or  precau- 
tion to  inspect  certain  places  of  the  mine,  to 
discover  where  gas  may  be  found,  rather  than 
considering  it  as  a  working  implement  be- 
.  longing  to  the  mine.  Now  we  consider  it  as 
an  actual  implement  of  our  trade,  as  much  as 
a  pick  or  a  maul ;  and  hence  it  is  that  we 
have  it  under  very  strict  regulation,  and,  I 
flatter  myself,  very  good  management.  I 
may  stale  that  the  number  of  Davys  used  in 
the  collieries  that  I  am  immediately  con- 
nected with  varies  from  1,000  to  1,500  in 
daily  use;  in  the  Marquis  of  Londonderry's 
collieries  alone  there  are  nearly  900  in  daily 
use. 

Having  that  large  number  constantly  un- 
der your  notice,  what  should  you  describe  as 
the  accidents  to  which  they  were  most  liable 
in  their  use! — Nothing,  1  couceive,  but  vio- 
lence or  injury  arising  from  some  extraneous 
cause.    In  nearly  twenty  years'  practice  I 
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have  only  known  one  accident  happen  to  the 
Davy,  and  I  am  not  aware  of  any  other  hav- 
ing happened.  I  have  never  had  any  distinct 
proof  of  any  explosion  which  has  taken  place 
from  the  lamp.  I  know  that  it  is  affirmed 
the  late  explosion  at  the  Springwell  colliery 
took  place  from  the  Davy-lamp;  now  I  am 
utterly  at  a  loss  to  conceive  how  that  notion 
ha*  prevailed.  I  was  called  in  to  a  consulta- 
tion, with  other  professional  men,  the  day 
after  the  explosion  there  ;  and,  to  the  hest  of 
my  recollection,  all  the  evidence  that  we  had 
about  the  cause  of  the  accident  was,  not  that 
it  had  happened  from  the  lamps,  but  from  the 
waul  of  the  lamp;  the  intelligence  I  received 
w^s«,  that  one  particular  part  of  the  pit  was 
discovered  to  be  in  a  dangerous  state,  the 
Overman  sent  the  boy  for  the  Davys;  the  last 
man  that  got  out  met  that  boy  going  in  with 
the  Davys,  but  whether  he  had  ever  arrived  at 
his  point  of  destination  is  unknown. 

Have  you  ever  formed  any  experiment 
upon  the  Davy-lamp,  with  a  view  of  ascer- 
taining what  force  is  necessary  to  compel  the 
passage  of  the  flame  through  the  gauze? — I 
have,  not  by  myself,  but  in  company  with  Sir 
Humphrey  Davy ;  and  I  am  very  happy  to 
have  this  opportunity  of  doing  justice  to  the 
memory  of  my  lamented  friend,  Sir  Humphrey 
Davy,  on  this  particular  point.    The  lament- 
able accidents  which,  prior  to  the  year  1815, 
had  occurred  in  our  neighbourhood  naturally 
directed  the  attention  of  all  humane  persons 
to  the  subject.    Sir  Humphrey  Davy  was  in- 
troduced to  me  by  the  late  Bishop  of  Bristol, 
and  be  called  upon  me  at  the  Wallsend  col- 
liery one  day,  to  inquire  into  the  nature  and 
cause  of  this  lamentable  catastrophe;  I  ex- 
plained to  him  as  well  as  I  was  able  the  na- 
ture of  our  fiery  mines,  and  that  the  great 
desideratum  was  a  light  that  could  be  safely 
used  in  an  explosive  mixture.   I  had  not  the 
slightest  idea  myself  of  ever  seeing  such  a 
thing  accomplished.    After  a  great  deal  of 
conversation  with  Sir  Humphrey  Davy,  and 
he  making  himself  perfectly  acquainted  with 
the  nature  of  our  mines,  and  what  was  want- 
ed, just  as  we  were  parting  he  looked  at  me, 
and  said,  "  I  think  I  can  do  something  for 
you."    Thinking  it  was  too  much  ever  to  be 
achieved,  I  gave  him  a  look  of  incredulity  ; 
at  the  moment  it  was  beyond  ray  comprehen- 
sion.   However,  smiling,  be  said,  "  Do  not 
despair;  I  think  I  can  do  something  for  you 
in  a  very  short  time."    I  should  think,  to 
the  best  of  my  recollection,  within  fourteen 
days  he  wrote  to  me  to  say  that  he  flattered 
himself  he  bad  done  the  thing  ;  that  he  had 
made  a  discovery  which  would  answer  my  ob- 
ject, namely,  the  procuring  of  a  safe  light 
in  an  explosive  mixture.    In  a  few  days  he 
sent  me  down  two  of  the  Davy-lamps,  as 
nearly  as  possible  like  that  before  the  Com- 
mittee ;  but  I  have  one  of  our  working  lamps 
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with  me.   He  told  me  that  it  would  burn 
safely  in  an  explosive  mix  to  re ;  that  there 
was  no  hazard,  except  in  exposing  it  to  a 
strong  current,  by  which  the  explosion  would 
be  passed  through  the  gauze  cylinder;  be 
therefore  cautioned  me  particularly  agaiBst 
such  an  exposure;  but  he  had  a  remedy  for 
it.    On  the  strength  of  his  authority  I  took 
this  lamp,  without  hesitation,  into  an  ex- 
plosive mixture.    I  first  tried  it  in  an  ex- 
plosive mixture  on  the  surface,  and  then  took 
it  into  a  mine  ;  and,  to  my  astonishment  and 
delight,  it  is  impossible  for  me  to  express  my 
feelings  at  the  time  when  I  first  suspended 
the  lamp  in  the  mine,  and  saw  it  red  hot; 
if  it  had  been  a  monster  destroyed,  I  could 
not  have  felt  more  exultation  than  1  did.  I 
said  to  those  around  me,  "  We  have  at  last 
subdued  this  monster.*'    Sir  Humphrey  some 
time  afterwards  came  down  to  tbe  north ;  he 
asked  me  if  we  had  situations  under  ground 
where  he  could  see  tbe  effect  of  his  lamp.  I 
told  him  I  could  show  him  in  the  pit  every 
degree  of  inflammability  in  all  stages,  from 
the  bare  firing  point  up  to  the  most  inveterate 
mixture,  tbe  most  highly  explosive,  that  in 
fact  would  extinguish  the  lamp  by  explosion 
within  the  gauze  cylinder.    He  went  down 
this  very  pit  with  me  in  which  the  accident 
happened  lately  at  Wallsend.    1  took  him 
through  all  tbe  various  stages  of  explosive 
mixture;  I  showed  him  all  the  gradations, 
-from  the  thickening  of  the  air,  which  pro- 
duces a  little  elongation  of  the  flame,  from 
a  small  admixture  of  inflammable  air,  to 
where  we  were  working  pillars,  and  where 
we  were  exposed  to  the  discharge  of  large 
quantities  of  gas  from  the  goaves.  There 
we  took  the  lamp,  and  suspended  it  for  a 
length  of  time,  till  it  was  red  hot,  during 
which,  at  the  same  time,  we  exposed  it  to  the 
ordinary  impulse  of  the  current  of  air,  (there 
were  currents  of  different  degrees  of  inflam- 
mability) ;  and  in  different  parts  we  tried  the 
lamp  in  a  red-hot  state,  1br  a  considerable 
length  of  time.    I  was  present,  and  tbe  un- 
derviewer,  the  overmen,  and  others  were  also 
present. 

Can  you  define  the  time  in  hours  and  mi- 
nutes 1 — No,  I  cannot,  but  I  should  suppose 
from  a  quarter  of  an  hour  to  half  an  hour, 
during  which  Sir  Humphrey  was  explaining 
to  us  the  nature  of  the  lamp  ;  it  was  a  lec- 
ture, in  fact,  upon  the  spot,  and  how  the 
time  might  pass  during  that  interval  I  cannot 
tell,  but  I  think  we  might  be  down  the  mine 
for  a  period  of  two  or  three  hours  altogether. 
He  then  explained  to  us  the  danger  of  ex- 
posing the  lamp  to  a  strong  current  of  gas, 
or  even  to  a  strong  current  of  explosive  mix- 
ture, endangered,  as  it  would  risk  the  passing 
of  the  flame  through  tbe  gauze,  but  he 
pointed  out  a  remedy  at  the  same  time  for 
that  contingency,  and  which  we  have  always 
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used;  namely,  by  a  tin  screen,  which  slides 
upon  the  frame  wires  of  the  lamp,  and  en- 
circles the  circumference  of  the  gauze  cylin- 
der to  an  extent  of  about  one-half  to  two- 
thirds  of  its  circumference.  He  could  not 
tbere  show  us  the  effect  of  the  passing  of  the 
explosion,  to  make  us  sensible  of  the  danger 
to  which  we  were  exposed  in  that  way,  and 
teach  us  how  to  avoid  it.  But  some  time 
previously  to  that,  I  accompanied  him  to  one 
or  the  Carl  of  Durham's  collieries,  to  what 
is  called  the  Morion  West  pit,  where  a  very 
large  blower  from  the  shaft,  not  from  the 
coal,  but  from  a  fissure  in  the  stone,  had 
been  for  many  years  discharging  up  the  shaft, 
by  a  cast-iron  pipe  to  the  surface,  in  a  similar 
manner  to  that  which  I  have  already  de- 
scribed at  Wallsend.  We  took  a  length  of 
hose  from  an  extinguishing  engine,  with  the 
jet-pipe  upon  it,  and  attached  that  to  the 
blower  pipe  at  the  top  of  the  pit;  it  was 
held  horizontally,  and  the  jet  was  thrown 
very  forcibly  out  of  the  nozzle  of  the  pipe; 
the  blower  was  sufficiently  strong  to  propel 
the  stream  of  gas  across  the  engine-house. 
I  well  recollect  the  pipe  was  held  at  the 
entrance  of  the  engine-house,  and  the  jet 
passed  the  explosion  nearly  to  the  far  end  of 
the  room,  for  it  was  very  powerful ;  the 
distance  that  the  blower  fired  it  was  from 
nine  to  twelve  feet,  1  should  think.  I  held 
the  lamp  in  the  direction  of  the  jet,  and  not 
having  seen  it  before,  I  was  not  veiy  appre- 
hensive of  its  firing.  It  did  not  fire  at  first 
but  as  I  approached  the  end  of  the  nozzle- 
pipe,  the  gauze  became  heated  red-hot  and 
passed  the  explosion.  The  Hame  was  as  long, 
or  longer  than  the  breadth  of  the  engine- 
room;  I  remember  that  it  burnt  the  nap  off 
my  great  coat  ;md  spoiled  it  This  experi- 
ment was  repeated  over  and  over  again. 
Lord  Durham  himself  was  present,  and  a 
great  many  other  persons,  professional  men 
and  others,  were  present  on  this  occasion. 
The  force  of  Sir  Humphrey's  remarks  at  the 
time  was,  "  Now,  gentlemen,  you  see  the  na- 
ture of  the  danger  to  which  you  are  exposed 
in  using  the  lamp,  and  I  caution  you  to  guard 
against  it,  in  the  manner  I  have  shown  you. 
This  is  to  show  the  only  case  in  which  the 
lamp  will  explode,  and  I  caution  and  warn 
you  not  to  use  it  in  any  such  case  when  you 
can  avoid  it,  without  using  the  shield."  In 
fact,  this  is  a  kind  of  test  to  which  the  lamp 
never  need  be  exposed  in  practice;  we  never 
have  occasion  to  approach  the  mouth  of  a 
blower  so  close  as  to  expose  ourselves  to  the 
blast  of  the  issuing  gas.  Blowers  are  very 
different  from  pipes,  as  instead  of  issuing  out 
of  a  single  orifice,  as  from  the  jet  of  the  ex - 
tinguishing-engine,  they  generally  issue  from 
a  long  crack  or  thread  of  indefinite  extent ; 
•ometimes  the  thread  may  be  a  foot  or  a  yard 
long,  and  occasionally  I  have  seen  them  five 


yards  and  more  long ;  when  fired  they  gene- 
rally form  a  sheet  of  fire,  rather  than  a  jet 
like  a  gas- pipe.  In  fact,  I  do  not  think  I 
ever  saw  the  orifice  of  a  blower  of  any  mag- 
nitude that  was  so  small  that  I  could  not  put 
my  finger  or  even  my  fist  into  it ;  some  parts 
of  the  crack  or  blower  threads  are  close  for  a 
foot  or  two,  and  then  open,  and  close  again  ; 
and  if  you  set  ail  the  orifices  of  one  blower 
tli read  on  fire,  you  may  have  it  burning  out 
in  different  places  at  the  same  time,  but  noue . 
exactly  approaching  to  what  you  would  call 
the  end  or  nozzle  of  a  pipe.  The  orifices  are 
not  circular,  and  consequently  the  jets  from 
them  are  diffused,  and  do  not  form  a  concen- 
trated blast.  It  cannot  be  necessary  in  any 
case  to  expose  the  Davy-lamp  to  the  direet 
jet  of  gas  from  a  blower.  The  only  case  in 
which  I  conceive  danger  can  arise  by  ex- 
posing the  Davy  to  the  impulse  of  an  explo- 
sive current  is  in  travelling  the  gas- pipe 
drifts.  Explosive  mixtuies  occasionally  oc- 
cur there,  when  the  current  is  moving  with  a 
velocity  of  from  three  to  four  feet  per  second, 
which  is  a  palpable  breeze,  and  sensibly  biases 
the  rl  .me  within  the  wire-gauze  cylinder;  in 
fact,  it  propels  the  flame  against  one  side  of 
the  cylinder. 

Is  the  Committee  to  understand  that  that 
is  when  the  lamp  is  carried  or  when  it  is  sta- 
tionary in  foul  draught!— Either  in  the  one 
case  or  the  other. 

You  make  no  difference  when  the  lamp  is 
earried  against  the  stream  ? — Yes,  that 
causes  a  double  impul.e,  if  the  person  carry- 
ing the  Davy  is  going  with  the  same  velocity 
to  windward  as  the  air  is  moving ;  but  we 
use  the  lamp  in  this  manner  as  little  as  we 
can;  our  rule  is,  to  travel  with  the  current  of 
air  as  much  as  possible.  All  the  people  em- 
ployed in  this  occupation,  the  waste-men, 
have  shields  upon  their  lamps,  to  shelter  and 
prevent  their  being  affected  by  the  current ; 
and,  moreover,  they  carry  their  lamps  in  a 
particular  manner  when  they  are  travelling 
either  with  or  against  the  current,  by  which 
they  shelter  them  by  their  bodies,  and  the 
shield  is  always  opposed  to  the  direction  of 
the  current. 

Why  is  not  the  shield  made  of  a  transpa- 
rent substance  1— We  do  not  find  it  neces- 
sary ;  the  tin  shield  in  some  degree  answers 
the  purpose  of  a  reflector,  and  the  cheapness 
of  the  tin  is  also  an  object. 

If  it  was  a  transparent  substance  it  would 
give  light  upon  that  side  as  well,  when  the 
blast  came  ? — Yes ;  but  any  thing  in  the 
shape  of  a  lantern  or  lamp  is  much  better  not 
to  give  light  on  both  sides,  and  it  shows  a 
more  agreeable  light  with  an  opaque  shield, 
especially  when  you  are  travelling  in  numbers 
together.  The  naked  Davys  do  not  afford  so 
agreeable  a  light  in  travelling  as  those  with 
shields,  in  my  opinion. 
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The  tin  shields  do  not  dazzle  the  eye  so 
much? — They  do  not. 

Though  the  danger  is  imminent  in  travel- 
ling those  wastes,  the  men  arc  so  accustomed 
to  it,  and  understand  the  theory  as  well  as  the 
practice  of  using  the  Davys  so  well,  that  you 
never  knew  an  accident  occur  to  them  ?— I 
never  did.  I  can  only  say,  that  from  the 
time  of  the  invention  of  this  lamp,  and  get- 
ting them  introduced  as  quickly  and  as  ex- 
tensively as  possible,  I  am  quite  certain  that 
I  have  not  for  m"any  years  had  less  than 
1,000  lamps  a  day  using,  and  frequently 
1,500,  and  I  can  state  that  I  never  have 
known  an  explosion  happen  from  the  Davy- 
lamp;  not  even  one  solitary  instance.  I 
have  seen  them  in  operation,  and  been  with 
them  myself  in  all  possible  varieties  of  explo- 
sive mixtures  to  which  they  can  be  exposed 
in  our  mines.  From  my  experience,  1  have 
perfect  confidence  in  them ;  and  when  I 
state,  during  the  number  of  years  (nearly 
twenty)  which  I  have  had  those  lamps  in 
daily  use,  that  I  do  not  know  yf  one  single 
accident  having  happened  from  them,  at  least 
as  far  as  my  own  experience  goes,  I  think  I 
am  warranted  in  pronouncing  the  Davy-lamp 
to  approximate  as  nearly  to  perfection  as  any 
instrument  of  human  invention  can  do.  This 
is  my  decided  opinion. 

When  they  are  travelling  those  wastes  with 
the  Davy-lamp,  the  gas  is  constantly  ex- 
ploding in  the  lamp!— Not  always;  there 
are  a  thousand  degrees  of  explosive  mixture. 
In  some  cases  the  gauze  cylinder  is  not  quite 
filled  with  flame ;  a  column  of  flame,  about 
the  thickness  of  your  finger,  goes  up  to  the 
top  of  the  cylinder,  but  does  not  fill  it  full. 
The  heat  collects  at  the  top  by  the  apex  of 
the  flame  impinging  on  the  gauze  cap,  and  it 
then  heats  gradually  downwards. 

Have  you  examined  any  of  the  other  lamps 
upon  the  table? — I  have  not.  Mr.  Upton 
was  so  good  as  to  explain  to  me  his  improved 
lamp  this  morning. 

What  is  your  opinion  of  that  lamp? — I 
think  it  a  most  excellent  lamp,  and  in  many 
cases  it  might  be  useful ;  but  I  must  own  I 
do  not  see  any  difference  in  principle  from 
the  lamp  of  Sir  Humphrey  Davy.  I  think, 
if  I  understand  it  rightly,  it  is  neither  more 
nor  less  than  Sir  Humphrey  Davy's  wire 
sieves.  As  an  individual  so  deeply  interested 
in  the  question  of  safety-lamps,  both  my  life 
and  property  being  staked  upon  them,  I  must 
express  my  gratitude  to  all  those  gentlemen 
who  have  so  laudably  interested  themselves  in 
attempting  to  improve  them.  I  feel  particu- 
larly obliged  to  all  those  persons  who  have 
done  so.  Dr.  Clanny  is  a  continual  and  in- 
defatigable labourer  in  the  vineyard,  and  I 
believe  that  he  has  the  merit  of  having  first 
directed  public  attention  to  the  subject  of 
safety-lumps.  I  am  sure  we  have  all  but  one 


object  in  view,  and  that  is  to  arrive  it  the 
best  possible  lamp  that  we  can.  I  am  not 
sufficiently  conversant  with  Mr.  Upton's  in- 
vention to  know  the  precise  difference  in 
principle;  but  I  have  in  my  hand  Sir 
Humphrey  Davy's  pamphlet,  and  I  think  the 
Committee  will  perceive  that  his  first  idea 
was  to  feed  the  flame  through  a  series  of 
tubes ;  whether  they  were  circular  or  in  any 
other  shape,  they  formed  the  principle  which 
led  to  the  invention  of  the  wire-gauze  sieve, 
and  ultimately  to  the  wire-gauze  cylinder. 
I  do  not,  as  I  said  before,  discover  any  differ- 
ence of  principle  between  this  and  Mr.  Up- 
ton's lamp ;  but  there  are  many  precautions 
taken  in  Mr,  Upton's  lamp  which  add  to  its 
safety;  there  is  more  strength  in  it;  he  com- 
bines the  principle  of  the  gauze,  as  it  were, 
for  a  dernier  resort,  in  case  of  the  glass  being 
broken ;  and  he  certainly  feeds  the  flame  im- 
mediately from  below,  and  by  that  means  pre- 
vents the  explosion  of  the  gas  higher  up  the 
cylinder. 

Does  not  his  plan  arrive  at  this  point,  that 
it  prevents  the  flame  of  the  lamp  ever  ap- 
proaching the  gauze  itself?— Yes;  I  believe 
that  is  Mr.  Upton's  object,  that  is,  to  feed  the 
flame  without  igniting  the  gauze  in  the  gauze 
cylinder.  As  a  greater  security,  Sir  Humph- 
rey Davy  presented  us  with  a  double-gauze 
cylinder  and  a  twill-gauze  cylinder,  to  ren- 
der the  lamp  more  safe.  I  have  a  twill- 
gauze  lamp  with  me  now.  These  we  have 
not  found  useful;  they  did  not  give  sufficient 
light,  and  we  soon  got  such  confidence  in  the 
single  gauze  that  we  exploded  the  others.  I 
do  not  know  that  double  or  twilled-gauze 
were  used  for  more  than  six  months  after  the 
invention  of  the  Davy-lamp. 

[The  Witness  produced  a  twilled-gauze  lamp.} 

Do  you  find  a  disinclination  among  the 
men  to  work  with  the  Davy-lamp?— Not  the 
slightest. 

Do  you  think  that  the  Davy-lamps  give 
sufficient  light?— In  clean  seams,  or  seams 
not  interstra tifled  with  foreign  matter,  the 
men  are  willing  to  work  with  them  without 
any  extra  remuneration,  and  take  them  as 
freely  as  candles. 

Suppose  the  mine  should  require  the  intro- 
duction of  the  Davy-lamp,  is  it  usual  to  make 
the  men  any  allowance  for  using  the  lamp?-— 
Not  in  clean  seams,  but  in  a  foul  seam,  in- 
terspersed with  stone,  split  coarse  coal,  iron 
pyrites  or  other  foreign  matter,  which  re- 
quires the  collier  to  select  the  coals,  they 
receive  a  greater  remuneration  for  using 
lamps,  on  account  of  the  greater  trouble  and 
the  deficiency  of  light;  for  I  must  observe, 
that  at  the  time  Sir  Humphrey  Davy  accom- 
panied me  down  the  pit,  we  tried  the  compara- 
tive intensity  of  the  light  between  the  lamp 
and  the  ordinary  pit  candle,  And  found  that 
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the  tiavy-lamp  gave  a" bout  one-fifth  less  light 
than  the  cOmixiofi  pit  (iandle.  Then  when  the 
people  are  working  in  a  feul  seam  we  give 
them  additional  wages,  called  consideration, 
according  to  the  extra  labour  and  trouble  it 
may  require  to  clean  the  coals,  but  in  a  per- 
fectly clean  seam  no  consideration  is  allowed 
for  using  the  Davys. 

Do  you  observe  any  indisposition  on  the 
part  of  the  colliers  to  use  the  Davy-lamps  ? 
— No,  not  where  it  is  necessary. 

is  there  a  readiness  in  the  magistrates  to 
punish? — There  is;  but  the  men  have  now 
taken  up  the  subject  themselves.    On  one 
occasion,  Where  a  man  had  taken  off  the  top 
of  his  Davy  in  a  dangerous  place,  I  had  him 
taken  before  the  magistrates,  who  committed 
him  to  the  house  of  correction  for  three 
months.    The  friends  and  relations  of  this 
man  came  to  me  to  say  that  it  was  an  exceed- 
ingly hard  case;  he  had  done  it  quite  inad- 
vertently; that  he  was  a  man  of  excellent 
character,  and  they  wished  me  to  intercede 
with  the  magistrates  to  mitigate  his  punish- 
ment.  I  said  "  It  is  all  very  true,  but  it  is 
not  quite  so  much  my  affair  as  it  is  that  of 
the  men ;  I  do  not  wish  to  inflict  punishment 
unnecessarily  upon  any  man,  but  I  think  the 
colliers  themselves  are  so  much  interested  in 
this  matter,  that  they  should  be  the  judges. 
If  you  will  therefore  get  the  men  to  petition 
the  magistrates,  I  will  join  in  it,  as  it  is  as 
much,  or  more,  their  affair  than  mine."  The 
case  was  submitted  to  the  men ;  they  held  a 
meeting,  and  I  had  deputation  from  them  to 
state  that  they  had  maturely  considered  the 
case,  and  they  thought  that  it  was  one  which 
deserved  the  most  severe  punishment,  as  all 
their  lives  had  been  exposed  to  imminent 
danger  by  this  man's  heedlessness,  and  they 
therefore  decided  that  he  ought  to  undergo 
the  full  term  of  his  punishment.    I  could 
not  help  lauding  them  for  their  decision,  as  I 
thought  it  was  proper;  and  in  that  colliery 
I  have  never  since  had  the  slightest  com- 
plaint of  a  want  of  care  in  the  management 
of  the  Davys.   This  showed  a  spirit  of  correct 
feeling  amongst  the  men,  and  was  highly 
creditable  to  them.   This  was  in  the  Ben  well 
colliery. 

From  the  period  when  Sir  Humphrey  Davy 
first  produced  his  lamp  to  the  time  of  his 
death,  had  you  any  further  communications 
with  him  ? — Very  frequently ;  not  only  com- 
munications by  letters,  but  I  also  visited  Sir 
Humphrey  Davy  when  I  came  to  town,  and 
he  used  to  call  upon  me  when  be  came  to  the 
north. 

Did  he  ever  express  the  hope  that  he  should 
make  improvements  upon  that  lamp?— No; 
in  fact  I  was  so  perfectly  satisfied  with  what 
he  had  done,  that  I  did  not  ask  for  any 
thing  more;  from  its  simplicity  and  porta- 
bility it  amounted  to  every  thing  I  could 
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desire.  The  travellers,  for  instance,  the 
wastemen,  whose  business  it  is  to  work  and 
travel  in  the  wastes  for  six  hours  daily,  with 
small  intervals  of  rest,  sitting  down  occa- 
sionally at  their  halting-places,  they  are  fre- 
quently travelling  through  place*  not  above 
three  feet  or  four  feet  high  (sometimes  creep- 
ing), in  a  very  uneasy  attitude.  None  can 
do  this  sort  of  work  but  men  in  the  constant 
habit  of  it,  and  they  are  obliged  to  sit  down 
now  and  then  to  rest.  Carrying  this  lamp 
for  six  hours  in  so  constrained  an  attitude, 
renders  it  important  that  the  lamp  should  be 
as  light  and  portable  as  possible ;  and  I  ques- 
tion the  ability  of  the  strongest  man  to  carry 
a  lamp  of  that  size  for  six  hours  [pointing 
to  a  lamp  of  greater  size  on  the  table  of  the 
Committee']. 

Is  it  your  opinion  that  the  loss  of  life  in 
proportion  has  been  much  less  since  the  in- 
troduction of  the  Davy»lampf—  No,  1  think 
not;  but  the  causes  of  the  loss,  and  the 
circumstances  of  the  mines,  are  perfectly 
changed ;  the  risk  is  very  much  increased. 

And  will  continue  to  increase  as  the  mines 
are  worked  off! — No ;  I  do  not  think  that  is 
the  cause;  I  think  it  is  from  the  greater  ex- 
tent of  pillar-working.  The  truth  is,  that 
several  mines  are  now  working,  and  several 
have  been  re«opened  in  consequence  of  the 
invention  of  the  safety-lamp,  that  were 
deemed  unworkable  before;  and  I  think  I 
am  warranted  in  stating  that,  but  for  the 
invention  of  the  safety-lamp,  there  would 
scarcely  at  this  time  have  been  a  single  col- 
liery in  existence,  to  the  east  of  Newcastle 
upon  the  banks  of  the  Tyne,  as  well  as  in 
many  other  places. 

In  lieu  of  which,  how  many  are  there? — 
Six,  I  should  think,  at  least,  immediately 
on  the  banks  of  the  river  Tyne,  on  the  south 
side,  and  not  less  than  seven  below  the  bridge 
of  Newcastle,  on  the  north  side  of  the  river. 

Producing  several  hundreds  of  thousands 
of  chaldrons  annually ! — Yes.  In  fact,  several 
collieries  have  been  re-opened  by  the  aid  of 
the  Davy. lamp,  which  must  otherwise  have 
lain  dormant. 

Do  you  apprehend  any  advantage  to  the 
public  from  the  competition  arising  from 
that  bulk  entering  into  the  market? — [  can- 
not but  think  so.  I  should  think  if  we  were 
deprived  of  the  use  of  the  Davy-lamp,  all 
those  collieries  must  instantly  cease. 

Would  it  not  be  very  detrimental  to  the 
mining  interest  of  the  north  of  England  were 
the  coal-owners  to  be  deprived  of  the  use  of 
candles? — It  would  be  almost  as  bad  as  de- 
priving them  of  the  use  of  the  Davy-lamp ; 
because  if  you  take  away  the  candles,  you 
take  away  the  gunpowder  and  the  produce  of 
small  coal,  and  waste  would  be  so  great  that 
it  would  not  be  worth  their  while  to  go  on. 
Did  Sir  Humphrey  Davy  receive  any  ac- 
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knowledgment  for  his  services  I— He  would 
not  receive  any  pecuniary  reward,  but  he 
was  presented  with  a  service  or  plate. 
Of  value!— 2,500/. 

Did  not  Mr.  Stephenson  receive  some  re- 
ward ?— He  did. 

What  was  it? — I  do  not  know,  but  I  be- 
lieve it  was  1,000/.  I  am  quite  sure  that  on 
every  occasion,  when  any  thing  feasible  has 
been  presented  to  the  "notice  of  the  coal- 
owners,  they  have  given  due  attention  to  it. 

Mr.  George  Stephenson,  further  examined : 

The  Committee  understand  that  it  is  your 
wish  to  elucidate  some  portion  of  your  evi- 
dence, by  one  or  two  further  remarks.  Will 
you  have  the  goodness  to  make  those  re- 
marks?—Having  understood  that  evidence 
has  been  given  here  that  Sir  Humphrey 
Davys  lamp  will  explode  the  external  atmo- 
sphere when  it  comes  in  contact  with  a  sharp 
current  of  air,  I  think  I  can  show  the  Com- 
mittee how  such  a  current  may  daily  take 
place  in  the  working  of  the  coal.  The  cus- 
tom of  getting  the  coal  in  the  north,  is  by 
boards  of  five  or  six  yards  wide;  the  c aal  is 
undermined  first,  about  three  feet  in  ;  it  is 
then  cut  up  at  the  two  sides  (it  it  is  brought 
down  by  gunpowder,  it  i<  only  cut  up  on  one 
side;  but  if  it  is"  brought  down  by  wedging, 
it  is,  generally  speaking,  cut  up  on  both 
sides);  Now,  the  lamp  is  placed  in  as  con- 
venient a  situation  as  the  miner  can  contrive, 
that  it  may  give  him  all  the  light  possible; 
it  is  generally  hung  upon  a  prop,  set  up  for 
the  purpose.  The  cod  being  undermined 
and  brought  down  by  wedges,  if  there  were 
any  inflammable  g  is  in  that  part  of  the  mine, 
it  .vonl'l  be  close  to  the  face  of  tiie  coal. 
The  coal  frequently  eomes  down  very  sud- 
denly, so  that  the  men  must  run  back  to  ke«?p 
out  of  its  way ;  sometimes  they  are  not  quick 
enough,  that  it  comes  upon  them  and  kills 
them;  but  they  run  out  of  the  way  as  fast  as 
they  can,  not  stopping  to  take  hold  of  the 
lamp,  which  is  left  hanging.  When  the  coal 
comes  down  there  is  an  immense  gush  of 
wind,  immediately  arising  from  the  falling  of 
the  coal  driving  the  hydrogen  gas  on  the  face 
of  the  coal,  that  was  before  hanging  out  of 
the  way  of  the  lamp,  immediately  against  it, 
with  a  current  which  is,  I  imagine,  sufficient 
to  drive  the  flame  through  the  gauze,  and 
fire  the  external  atmosphere.  Of  course,  if 
the  mine  is  in  an  inflammable  state,  which  it 
can  be  shown  that  it  frequently  is,  an  explo- 
sion must  take  place,  and  perhaps  of  a  very 
considerable  portion  of  the  mine. 

Have  you  ever  known  of  an  incident  that 
would  justify  such  a  supposition! — I  have. 
1  have  been  frequently  in  a  board  myself 
with  a  candle,  when  there  was  not  fire-damp, 
and  my  candle  has  been  blown  out  as  de- 
scribed, by  the  falling  of  the  coal. 


But  you  never  heard  of  the  gas  exploding, 
either  in  a  section  of  the  mine  or  in  a  board- 
way,  under  those  eircumstances  ? — I  have 
not  myself.  I  imagine  that  some  of  the  ac- 
cidents that  have  happened,  of  which  no  one 
has  been  left  to  give  account,  may  very  likely 
have  happened  in  the  way  1  have  described. 

Then  you  fully  admit  that  the  lamp  may 
be  exploded  by  the  increased  current  of  air, 
do  you  not  ?— I  do. 

Jonathan  Pereira,  Esq ,  F.L.S.,  Chemical 
Lecturer  at  the  London  Hospital,  Sfc.t 
examined : 

What  is  your  opinion  of  Sir  Humphrey 
Davy's  lamp,  as  a  security  against  the  effects 
of  carburettcd  hydrogen  gas  1—1  do  not 
think  it  is  a  security,  because  the  lamp  will 
allow  the  passage  of  the  flame  through  it. 

Will  it  allow  the  passage  of  the  flame 
when  suspended  in  the  car bu retted  hydrogen 
gas,  without  motion? — I  have  never  seen  the 
flame  pass  through  the  wire-gauze  when  the 
lamp  was  at  rest,  and  the  gas  not  in  motion. 
Under  such  circumstances  the  lamp  may  be 
safe,  at  least  I  have  never  seen  it  explode. 

Have  you  seen  it  explode  under  other  cir- 
cumstances 1 — Repeatedly,  when  the  lamp  or 
the  gas  has  been  in  motion.    I  was  accus- 
tomed for  years  to  show  the  Davy-lamp  in 
lecture,  and  by  certain  experiments  to  de- 
monstrate, as  I  then  thought  they  did,  the 
security  of  the  lamp.    The  experiments  are 
those  usually  shown   in  the  lecture- room. 
I  am  now  convinced   they  are  fallacious. 
There  are  three  methods  mentioned  by  Sir 
Humphrey  Davy,  of  proving  the  safely  of  the 
lamp:   the  first  method  (mentioned  at  p. 
1 1,  \     of  his  work,  on  the  "  Safety-lamp  for 
Coal-miners,'')  is  to  plunge  the  lamp  into  an 
explosive  mixture  contained  in  a  large  vessel ; 
the  second  method  (mentioned  at  p.  16  of 
Davy's  before- mentioned  work,)  is  to  hang 
the  lamp  in  a  large  glass  receiver,  through 
which  a  current  of  explosive  gas  is  made  to 
pass;  the   third  method  adopted   by  Sir 
Humphrey  Davy,  was  tried  on  a  "  blower ** 
in  a  coal-mine.    He  held  the  lamp  in  this 
blower,  and  though  the  wirt-gauze  soon  be" 
came  red  hot,  the  flame  did  not  pass  until  the 
gauze  had  reached  a  welding  heat,  and  began 
to  burn.    (This  is  mentioned  at  p.  138  of  his 
work.)  Of  course  lecturers  in  London  have  n» 
means  of  exposing  it  to  a  blower,  and  there- 
fore they  have  Usually  employed  as  class- 
room experiments  the  two  first-mentioned 
methods  of  try  ing  the  lamp.    I  have  never 
found  the  lamp  explode  by  either  of  those 
methods;  but,  as  1  have  already  remarked, 
they  arc  fallacious  experiments. 

You  think  the  lamp,  if  exposed  to  a  cur- 
rent of  explosive  gas,  decidedly  unsafe  ? — Yes, 
certainly.  I  will  not  say  it  is  absolutely  sale 
when  the  lamp  is  not  moved,  and  where  there 
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is  no  current ;  but  under  such  circumstances, 
I  have  never  teen  it  explode.  I  may  perhaps 
mention  in  what  way  1  became  convinced  of 
the  insecurity  of  it.  Mr.  Roberts  has  been 
employed  by  me  for  some  years  as  a  manu- 
facturer, &c.  of  lamps  i  and  on  several  occa- 
sions he  told  me  that  he  was  certain  the 
Davy-lamp  was  not  "  a  safety-lamp."  Al- 
though I  was  aware  that  Roberts  had  parti* 
cularly  directed  his  attention  to  this  subject, 
and  from  having  been  a  working  miner  for 
many  years  must  have  been  practically  well 
acquainted  with  the  lamp,  yet  as  lie  was  not 
accustomed  to  the  niceties  requisite  in  con- 
ducting chemical  experiments ;  as  1  and  many 
others  had  tried  the  lamp,  and  as  far  as  1 
then  knew,  it  had  always  been  found  a  secu- 
rity against  the  passage  of  flame,  I  confess  I 
thought  Roberts  was  labouring  under  an 
error.  At  his  urgent  and  repeated  request,  I 
ultimately  consented  to  attend  at  Upton  and 
Roberts's  manufactory,  to  see  him  prove,  if 
he  could,  the  insecurity  of  the  lamp,  though 
fully  persuaded  that  I  should  be  able  to  find 
out  some  fallacy  in  his  experiments.  In  a 
few  minutes  he  showed  me  that  Aame 
might  be  made  to  pass  through  a  Davy- 
lamp;  but  thinking  that  the  lamp  he  em- 
ployed might  not  be  perfect,  I  sent  for  one 
which  I  had  repeatedly  tried,  and  which  I 
kuew  to  be  a  perfect  instrument.  The  flame 
passed  through  this  also.  Subsequently  I 
tried  the  Davy-lamps  of  some  friends,  and  in 
erery  case  they  allowed  the  passage  of  the 
flame.  I  then  undertook  a  series  of  experi- 
ments, the  result  of  which  is  a  firm  conviction 
of  the  insecurity  of  the  Davy-lamp  when  in 
motion,  or  when  placed  in  a  current  of  explo- 
sive gas.  I  think  wc  may  easily  comprehend 
why  the  flame  does  not  pass  when  both  the 
gas  and  the  lamp  are  at  rest:  it  depends  on 
two  circumstances,  namely,  the  less  heat  de- 
veloped in  consequence  of  less  gas  burning ; 
and  secondly,  the  carbonic  acid  formed  not 
being  got  rid  of,  checks  the  passage  of  the 
flame  through  the  wire  gauze.  1  think,  how- 
ever,  that  the  latter  is  the  most  efficient 
cause,  since  the  gauze  will  allow  the  passage 
of  the  flame  when  it  (that  is  the  gauze)  is 
not  hot  enough  to  be  luminous,  so  that  a 
great  heat  is  not  essential.  Now  when  a 
Davy-lamp  is  plunged  into  a  jar  of  explosive 
mixture,  a  quantity  of  carbonic  acid  is  imme- 
diately formed,  and  this  mixing  with  the 
unconsumed  portion  of  the  explosive  mixture, 
diminishes  its  combustibility,  and  there- 
fore its  explosive  powers.  If,  on  the  contrary, 
you  expose  the  lamp  to  a  current  of  an  ex- 
plosive mixture,  the  carbonic  acid  which  is 
developed  is  immediately  got  rid  of,  (as  well 
as  the  nitrogen  of  the  portion  of  atmospheric 
air  employed  in  carrying  on  the  combustion,) 
and  then  the  flame  passes.  A  gentle  motion 
of  the  lamp,  combined  with  the  current  of 
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the  gas,  very  much  promotes  the  passage  of 
the  flame,  if,  for  example,  a  lamp  be  held 
before  a  jet  of  gas  until  it  becomes  hot  (a 
red  heat  is  not  essential),  and  then  gently 
moved,  the  flame  will  pass,  and  the  experi- 
ment may  be  repeated  successively  a  number 
of  times  in  the  minute.  Sir  Humphrey  Davy 
was  well  acquainted  with  this  fact,  that 
carbonic  acid  diminishes  the  explosive  pro- 
perty of  gaseous  mixtures.  At  p.  10  ot  his 
work,  he  says: — «*  On  mixing  one  part  of 
carbonic  acid  or  fixed  air  with  seven  parts  of 
an  explosive  mixture  of  fire-damp,  or  one 
part  of  azote  with  six  parts,  their  powers  oi 
exploding  were  destroyed.''  At  p.  32  of  his 
book,  Sir  Humphrey  Davy  states  that  **  the 
consideration  of  these  various  facts  led  me  to 
adopt  a  form  of  lamp  in  which  the  flame,  by 
being  supplied  with  only  a  limited  quantity 
of  air,  should  produce  such  a  quantity  of 
azote  and  carbonic  acid  as  to  prevent  the 
explosion  of  the  fire-damp,  and  which,  by  the 
nature  of  its  apertures  for  giving  admittance 
and  exit  to  the  air,  should  be  rendered  inca- 
pable of  communicating  any  explosion  to  the 
external  air."  It  is  evident,  therefore,  he 
endeavoured  to  form  a  lamp  which  should  be 
safe  from  the  combined  influence  of  the  car- 
bonic  acid  gas,  of  the  azote  or  nitrogen  gas, 
and  of  the  wire-gauze. 

State  to  the  Committee  in  what  way  you 
think  the  lamp  of  Messrs.  Upton  and  Roberts 
is  an  improvement  on  that  of  Sir  Humphrey 
Davy? — There  are  several  points  of  view 
under  which  wc  may  regard  it  as  an  improve- 
ment. In  the  first  place,  it  is  quite  evident 
that  the  wire-gauze  of  the  common  Davy, 
lamp  partially  obstructs  or  impedes  the  pas- 
sage of  flame  through  it;  and,  therefore,  if 
you  employ  two  layers  of  wire-gauze,  the  ob- 
struction is  greater  than  that  produced  by 
one.  Now  in  practice  two  layers  of  gauze 
are  objectionable  ;  first,  because  such  lamps 
would  give  very  little  light;  and  secondly, 
because  the  gauze  soon  becomes  clogged  up. 
But  even  if  these  objections  could  be  over- 
come, there  exists  a  still  more  weighty  one, 
namely,  that  the  lamp,  even  with  a  double 
layer  of  wirc-gauze,  is  not  secure.  I  have 
repeatedly  passed  flame  through  lamps  of  this 
kind ;  the  experiment  occupies  a  little  longer 
time,  because  the  flame  passes  less  readily 
through  two  than  through  one;  but  it  does 
pass,  and  therefore  such  a  lamp  is  insecure. 
Now  in  Upton  and  Roberts's  lamp  only  one 
laver  of  wire-gauze  is  employed,  and  therefore 
there  is  little  impediment  to  the  light.  To 
prevent  the  effects  of  lateral  currents,  they 
use  a  cylinder  of  glass  placed  external  to  the 
gauze.  This  is  one  improvement  over  the 
common  Davy-lamp:  it  must  be  admitted, 
however,  that  Davy,  at  p.  136  of  his  work, 
proposed  screens  to  increase  the  security  of 
his  lamp;  but  neither  the  screens  of  Davy, 
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nor  tbe  cylinder  of  glass  employed  by  Upton 
and  Roberts,  would  of  itself  be  sufficient  to 
make  tbe  lamp  secure.  Hence,  therefore,  we 
come  to  the  next  part  of  the  improvement 
made  by  Upton  and  Roberts,  and  which  con- 
sists in  the  manner  they  admit  the  external 
air,  or  the  explosive  mixture,  to  the  interior 
of  the  lamp.  Around  the  lower  part  of  the 
lamp  is  a  number  of  apertures,  through 
which  the  air  passes  into  a  chamber,  the 
wiling  of  which  consists  of  layers  of  wire- 
gauze.  To  increase  the  security  of  the  lamp, 
any  number  of  theselayers  may  be  employed ; 
they  are  easily  taken  out  and  cleaned,  and 
they  offer  no  impedient  to  the  light :  whereas 
in  Davy's  lamp,  any  increase  in  the  number 
of  wire-gauzes  diminishes  the  light.  This 
then  constitutes  a  most  important  improve- 
ment. I  now  pass  on  to  another  improvement 
in  this- lamp,  and  which  in  fact  constitutes  its 
superiority  to  all  other  safety-lamps  that  I 
have  seen  :  when  the  air  or  gas  has  passed 
through  the  wire-gauzes,  it  does  not  pass  im- 
mediately into  the  body  of  the  lamp,  but  into 
a  second  chamber,  bounded  above  by  a  co- 
nical piece  of  brass,  having  a  central  aper- 
ture about  the  size-  of  a  sixpence,  in  the 
middle  of  which  is  the  wick ;  so  that  nil  the 
air  passing  into  the  lamp,  is  brought  in  con- 
tact with  the  wick,  and  thus  increases  the 
quantity  of  light  evolved;  and  as  the  aper- 
ture i<  much  smaller  than  the  cavity  of  the 
wire-gauze  cylinder,  the  latter  cannot  fill 
with  flame  when  introduced  into  an  explosive 
mixture,  so  that  the  flame  can  never  touch 
the  wire-gauze  cylinder ;  and,  indeed,  between 
the  flame  and  the  cylinder  there  is  no  oxygen 
to  support  combustion,  as  may  be  shown  by 
its  extinguishing  a  taper,  we  have,  therefore, 
the  very  condition  Sir  Humphrey  Davy 
wanted,  since  no  taper  will  burn  in  the  space 
between  the  flame  and  the  wire-gauze;  so 
that  you  observe  wc  have  three  impediments 
to  the  lateral  passage  of  the  flame,  a  layer  of 
carbonic  acid,  a  wire-gauze  cylinder,  and  a 
cylinder  of  glass.  The  safety  of  the  bottom 
consists  in  any  number  of  wire-gauzes  the 
maker  may  choose  to  employ,  and  therefore 
if  the  lamp  is  not  safe  it  is  his  fault. 

Then  how  is  the  top  of  the  lamp  secured  ? 
It  is  made  safe  by  layers  of  wire-gauze,  and 
also  by  having  a  contracted  aperture  to  the 
glass,  by  which  the  draught  is  increased,  and 
all  the  carbonic  acid  gas  that  is  formed  below, 
by  the  combustion  of  the  fire-damp,  or  of  the 
oil  of  the  lamp,  as  well  as  the  nitrogen  of  the 
atmospheric  air,  contribute  to  prevent  the 
combustion  of  a  body  in  this  situation,  for  if 
you  put  alighted  taper  here,  it  is  extinguished 
immediately.  Thus  then  this  lamp  is  made 
safe  at  the  "sides,  at  the  bottom,  and  at  the 
top.  by  different  methods.  If  the  glass  should 
bvenk"t  the  lamp  is  then  a  common  Davy- 
lamp. 


rfa^e  you  maae  experiments  on  max  lamp 
in  the  explosive  mixture  I-1-!  have  submitted 
this  lamp  to  every  experiment  I  have  sub- 
mitted the  Davy-lamp  to,  and  I  could  never 
get  this  to  explode;  indeed,  I  have  submitted 
this  lamp  to  a  test  (oxy-hydrogen  gas)  which 
it  is  not  likely  to  be  put  into  actual  prac- 
nee. 

This  lamp  then  is  safe  in  a  draugh tor  cur- 
rent of  explosion  gas  ?— Yes,  itis  perfectly  safe 
in  any  current  carburetted  hydrogen  gas,  or  of 
this  gas  and  oxygen,  or  of  this  gas  and  air.  I 
have  repeatedly  tried  it,  and  the  flame  will 
not  pass.  When  the  explosive  mixture  was 
Mown  in  gently,  tbe  flame  increased  in  size  ; 
if  passed  in  with  violence,  the  flame  was  ex- 
tinguished, but  no  passage  of  it  win  take 
place  through  the  gauze.  , 

Have  you  made  any  experiments  in  coal 
mines  with  it  ? — No,  1  have  never  been  in  a 
coal  mine  with  it.  My  experiments1  were 
made  with  coal  gas  and  with  hydrogen  gas. 

Experiment?  made  before'  the  Committee  at  the 
London  University,  3M  Juiy,  1«83,  teith 
the  Lamps  enumerated  below : — 

No.  I,  the  common  Davy  lamp;  No.  2, 
ditto,  with  different  seams ;  No.  3,  Dr.  Clam- 
ny's  new  lamp ;  No.  4,  Stephenson's  lamp, 
with  glass  ;  No.  5,  ditto,  improved  construc- 
tion of  lamp,  with  glass  (Mr.  Ayres*,  New- 
castle, lamp) :  No.  6,  Robson's  Bolton  lamp  ; 
No.  7,  Refrigerating  lamp  ;  No.  8,  Dillon's 
lamp,  with  a  shield  of  talc  surrounding  it; 
No,  9,  Upton  and  Roberts's  lamp. 
Jonathan  Persira,  Esq.,  further  examined  : 

On  your  former  examination,  you  were  so 
good  as  to  state  to  the  Committee  appointed 
to  conduct  the  inquiry  your  views  as  to  the 
relative  safety  and  value  of  Sir  Humphrey 
Da\*y's  invention  ;  have  you  a  lamp  on  ;hat 
principle  before  you  ! — I  have. 

Will  you  proceed  to  illustrate  the  views 
you  then  advanced  upon  that  lamp  T — There 
are  three  lamps  present,  which  are  made  on 
Sir  H.Davy's  principle;  one  belonging  to 
me,  the  second  belonging  to  the  Mechanics' 
Institution,  and  the  third  one  was  brought 
by  the  Chairman  of  your  Honourable  Com- 
mittee. I  propose,  in  the  first  place,  to  show 
the  experiments  mentioned  by  Sir  Humphrey 
Davy,  as  demonstrating  the  security  of  his 
lamp,  and  then  to  prove,  that,  although  a 
lamp  may  stand  these  tests,  it  may,  notwith- 
standing, be  insecure.  At  pages  fourteen 
and  fifteen  of  bis  book  on  Flame,  he  says, 
"That,  in  plunging  a  light  surrounded  by  a 
cylinder  of  floe  wire-gauze  into  an  explosive 
mixture,  I  saw  the  whole  cylinder  become 
quiedy  and  gradually  filled  with  flame,  the 
upper  part  of  it  soon  appeared  red  hot ;  yet 
no  explosion  was  produced."  We  will,  there- 
fore, take  a  cylinder,  containing  an  explosive 
mixture  of  atmospheric  air  and  coal  gas. 

• 
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if  it  be  objected  that  coal  gas  is  not  identical 
with  the  fire-damp  of  coal  mines,  I  beg  to 
refer  the  Committee  to  the  {statement  of  Sir 
Humphrey  Davy,  at  pap  15.  "Though," 
Say*  he,  "  all  the  specimens  of  fire-damp 
which  1  had  examined  consisted  of  carbu- 
ret ted  hydrogen,  mixed  with  different  small 
proportions  of  carbonic  acid  and  common  air, 
yet  some  phenomena  that  I  observed  in  the 
combustion  of  a  blower  induced  me  to  be- 
lieve that  small  quantities  of  olefiant  gas 
may  be  sometimes  evolved  in  coal  mines  with 
the  cajrbnretted  hydrogen.  I,  therefore,  re- 
Solved  to  make  all  lamps  safe  to  the  test  of 
the  gas  produced  by  the  distillation  of  coal, 
which,  when  it  has  not  been  exposed  to  water, 
always  contains  olefiant  gas."  I  presume, 
therefore,  1  am  warranted  in  using  an  explo- 
sive mixture  of  coal  gas  and  air.  [The  lamp 
then  immersed  in  this  mixture.]  You 
please  to  observe  the  flame  does  not  pass 
through  the  gauze  in  this  experiment ;  and, 
therefore,  the  lamp  has  stood  this  test. 

What  is  the  estimated  proportion  of  gas 
hi  that  mixture?— About  one-seventh  part 
6f  coal  gas.  The  second  method,  mentioned 
At  page  sixteen  of  Davy's  work,  is  to  place  a 
lamp  in  a  glass  receiver,  through  which  is 
made  to  pass  a  current  of  explosive  mixture 
of  coal  gas  and  air.  [  The  experiment  was 
fried.}  The  lamp  stauds  this  test  also ;  the 
gas  burns  inside  the  wire-gauze  cylinder, 
but  the  flame  does  not  extend  through  it. 

From  that  do  you  not  show  that  the  gas 
becomes  inflamed  within  the  gauze,  but  no 
flame  passes  into  the  surrounding  atmo- 
sphere 1 — Yes. 

Do  you  apprehend  that  is  the  experiment 
by  which  Sir  H.  Davy  meant  to  prove,  that, 
in  practical  use  in  mines,  a  moderate  current 
of  foul  air  falling  on  the  gauze  would  not 
produce  explosion  ?— Yes ;  but  there  is  a 
third  method  which  he  adopted  to  prove  the 
security  of  the  lamp.  At  pages  137  and  138, 
he  says,  he  held  the  lamp  in  a  blower  in  a 
mine  belonging  to  J.  G.  Lambton,  Esq.,  and 
he  states  that  the  result  was,  the  lamp  did 
not  Are  the  gas  till  the  gauze  reached  a  wel- 
ding beat,  when  the  iron  wire  began  to  burn 
with  sparks,  and  the  explosion  then  passed. 
As  we  have  not  a  mine-blower  to  use,  I  shall 
employ,  by  way  of  illustration,  a  jet  of  coal 
gas. 

Will  you  state  the  chemical  distinction  be- 
tween the  gas  you  are  now  about  to  use,  and 
that  which  you  understand  is  found  in  the 
mines  of  Great  Britain  ?— The  gas  found  in 
the  mines  of  Great  Britain  is  said  to  be 
light  ear bu retted  hydrogen,  whieh  is  com- 
posed of  six  parts,  by  weight,  Of  carbon, 
and  two  parts,  by  weight,  of  hydrogen. 
Coal  gas  consists  principally  of  this,  but 
eon  tains  also  other  compounds  of  carbon  and 


hydrogen,  the  nature  of  whieh  varies  with 
the  temperature  to  which  the  coal  is  exposed, 
the  nature  of  the  coal,  ice.  In  other  words, 
coal  gas  is  a  variable  mixture  of  di tie-rent 
compounds  of  carbon  and  hydrogen  j  the 
principal  one  being  the  gas  "found  in  coal 
mines. 

Do  you  think  the  gas  that  lights  our 
streets  is  a  sufficiently  near  approximation 
to  prove  the  experiment  you  are  about  to 
make? — I  do;  I  found  my  opinion  on  ibe 
statement  and  practice  of  Davy.  It  is  evi- 
dent that  he  considers  coal  gas  a  more  deli- 
cate test  for  a  lamp  than  fire-damp ;  but,  as 
I  have  already  mentioned,  he  thought  it  he- 
cess  a  ry  to  employ  coal  gas. 

Will  not  the  experiment  be  a  test  of  me- 
chanical, as  well  as  of  chemical,  agency 
Certainly. 

Will  your  experiments  illustrate  your 
tbeory  so  far  as  regards  mechanical  agehOy  T 
—Certainly.  I  now  hold  in  my  hand  Sir  H. 
Davy's  lamp.  In  order  to  show  its  inse- 
curity, I  purpose  subjecting  it  to  the  influ- 
ence of  a  jet  of  coal  gas  until  the  gauze  be- 
comes properly  heated  for  the  success  of  the 
ex  peri  menu  It  is  evident  at  the  present 
time  that  the  flame  does  not  pass  through 
the  wire-gauze  [here  the  experiment  was 
tried] ,  because,  as  I  believe,  the  gauze  is  not 
Sufficiently  hot.  In  the  experiment  made  by 
Sir  H.  Davy,  which  t  have  already  alluded 
to,  I  strongly  suspect  if  he  had  assisted  the 
passage  of  the  flame  by  a  slight  motion  to 
and  fro  of  the  lamp,  the  flame  would  have 
passed  long  before  the  gauze  was  beated  to 
whiteness.  [Mr.  Pereira  having  held  a  lamp 
for  a  short  time  in  a  jet  of  coat  gas,  tried  to 
pass  the  flame  through  the  gauze  by  a  qultk 
lateral  motion  of  the" lamp,  but  the  flame  did 
not  pass.}  I  attribute  the  failure  of  this  ex- 
periment to  the  weak  supply  of  gas,  owing 
to  the  slight  pressure  at  the  gas-works.  I 
am,  however,  prepared  against  this  cause  of 
failure,  for  I  have  a  quantity  of  coal  .gas  In 
a  gasometer,  to  which  we  can  apply  a  strong 
pressure,  but  I  would  prefer  firing  it  from 
the  common  gas  pipe;  and,  therefore,  I  will 
try  the  experiment  again.  [The  efperiment 
was  tried,  but  the  flame  did  not  pass.) 

No  explosion  has  passed  in  the  last  ezperi- 
ment? — No. 

Do  you  attribute  this  to  the  gauze  not 
being  sufficiently  heated 1— Yes.  I  find  it 
requires  some  time  to  heat  the  gauze.  [The 
experiment  was  tried.}  The  flame  has  now, 
you  observe,  passed,  but  the  gauze  is  not  in- 
jured. Now  that  the  gauze  has  become  suffi- 
ciently heated,  the  flame  will  be  allowed  w 
pass  readily.  The  experiment  succeeds  better 
at  night,  when  there  is  a  belter  supply  of 
coal  gas. 

Do  you  observe  bv  vour  eye  whether  tbere 
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is  an  appearance  of  redness  on  the  gauze!— 
I  canuot  observe  any  appearance  of  redness ; 
but  I  do  not  think  the  eye  would  be  a  good 
judge  under  these  circumstances,  for  the 
gauze  might  be  heated  to  a  dull  redness, 
without  being  visible,  owing  to  the  strong 
white  light  of  the  gas  within  the  cylinder. 

Do  you  not  apprehend  it  to  be  very  im- 
portant to  the  miner  to  know  what  state  the 
gas  is  in! — Of  course  it  is;  and  he  would 
observe,  by  the  enlargement  of  the  flame, 
there  was  danger.  [The  experiment  was  again 
tried.]  You  will  please  to  observe  that  the 
flame  has  passed  a  second  time  through  the 
wire-gauze  cylinder  of  the  Davy-lamp.  Let 
us  now  try  the  experiment  with  a  second 
Davy-lamp.    [The  experiment  was  tried,  and 

But,  in  case  the  lamp  was  placed  in  a  foul 
mine,  and  of  course  surrounded  by  an  ex- 
plosive atmosphere,  would  not  the  gauze  heat 
much  more  rapidly  than  under  the  circum- 
stances of  the  experiment  you  are  now  per- 
forming!— Yes;   and  I  therefore  propose 
presently  to  submit  this  lamp  to  the  action 
of  a  current  of  explosive  gas.    [Mr.  Pcreira 
again  attempted  to  pass  the  flame  through  the 
wire-gauze,  by  holding  the  second  Davy-lamp 
in  a  jet  of  coal  gas,  but  the  flame  did  not  pass; 
in  a  third  experiment  it  did  pats.]    The  ex- 
periment, you  will  observe,  will  not  invari- 
ably succeed;  and  a  man,  therefore,  may 
try  a  lamp  two  or  three  times,  and  fancy  that 
it  is  safe,  although  it  may  not  be  really  so  ; 
for  a  lamp  that  will  allow  the  explosion  to 
pass  once  only  in  fifty  trials  is  insecure. 
Having  now  shown  on  two  Davy -lamps  that 
the  flame  will  pass  when  we  subject  a  lamp 
to  a  stream  of  coal  gas,  assisted  by  mecha- 
nical agency,  I  propose  to  subject  the  Davy- 
lamps  to  another  test — namely,  to  hold  them 
before  a  jet  of  explosive  gas,  composed  of 
-coal  gas  and  air.    The  apparatus  before  roe 
will  enable  me  to  ignite  a  stream  of  this 
snixed  gas  without  the  danger  of  its  explo- 
sion in  the  reservoir  bladder.    The  propor- 
tions which  we  will,  in  the  first  place,  try* 
are,  three  measures  of  air  to  one  of  coal 
gas.    The  bladder  containing  this  mixture  I 
attach  to  the  safety  apparatus :  I  shall  call 
it,  by  way  of  distinction,  the  reservoir  blad- 
der.   I  press  on  the  bladder,  and  a  stream 
of  gas  is  forced  out  through  this  jet  pipe.  I 
now  apply  a  lighted  taper  to  the  issuing  gas, 
and  you  will  observe  a  bluish  flame  is  pro- 
duced; the  mixture  of  air  with  the  coal  gas 
▼ery  much  diminishing  the  light  evolved  by 
the  latter  in  combustion.    I  propose,  then, 
to  submit  the  Davy-lamp  to  a  stream  of  this 
gas;  and,  when  I  observe  the  wire-gauze  on 
the  opposite  side  of  the  cylinder  becomes  red 
hot,  1  have  only  to  project  a  little  coal  gas 
«>a  it,  and  the  flame  immediately  passes. 


[Tite  experiment  wat  tried,  and  the  flame 
passed.] 

The  Committee  observe  that  the  gauze  be- 
comes red  hot?— Yes. 

Will  you  try  the  experiment,  by  forcing 
the  coal  gas  against  the  gauze,  in  the 
jed  hot  state,  after  having  removed  the 
lamp  from  the  jet  of  mixed  gas!  — The 
radiating  power  of  the  gauze  is  so  great, 
that  the  cylinder  cools  below  redness  imme- 
diately upon  removing  the  lamp  from  the  in- 
fluence of  the  jet  of  mixed  gas.  Huwever, 
I  will  try  the  experiment.  [Mr.  Pereira 
held  the  lamp  before  a  jet  of  mixed  gas,  until 
the  wire-gauze  became  red  hot.  and  then 
quickly  removed  it  to  a  jet  of  coal  gas  about 
lialf  a  yard  distant ;  the  coal  gas  immediately 
ignited.]  You  will  observe  that  the  flame 
has  passed. 

You  have  succeeded  in  lighting  the  gas  at 
the  heated  gauze! —Yes;  I  presume  these 
experiments  will  be  sufficient  to  prove  the  in- 
security of  the  Davy-lamp. 

Do  you  not  make  any  allowance  for  the 
very  rare  cases  in  which  the  lamp  can  b« 
tested  in  practice  in  the  way  you  have  now 
tested  it;  1  mean  in  moving  it  forcibly 
through  the  atmosphere,  dispersing  the  whole 
of  the  carbonic  acid  gas,  and  bringing  it 
back  to  the  jet,  with  an  explosive  mixture 
filling  the  gauze! — I  apprehend  the  ques- 
tion to  be,  how  far  my  experiment  is  analo- 
gous to  the  circumstances  met  with  in  coal 
mines.  In  coal  mines  the  miner's  lamp  is 
sometimes  exposed  to  immense  quantities  of 
gas,  and  to  powerful  blowers.  1  presume, 
therefore,  if  1  can  cause  the  flame  to  pass 
through  the  wire-gauze  cylinder  by  means  of 
a  small  jet  of  gas  like  this,  that  the  passage 
of  the  flame  will  take  place  more  readily  in 
coal  mines.  If  the. miner  move  his  lamp, 
the  danger  is  increased.  A  current  or  mo- 
tion of  the  gas  by  a  fall  of  water  may  en- 
danger the  lamp. 

Can  vou  explode  the  Davy-lamp  by  a  mix- 
ture of  carburetted  hydrogen  and  atmo- 
spheric air,  by  merely  plunging  a  lamp  sud- 
denly from  the  common  atmoxphere  into  such 
mixture!— I  have  never  been  able  to  do  it ; 
but  the  quantity  of  mixed  gas  which  I  have 
experimented  with  is  so  small,  compared 
with  that  found  in  mines,  that  1  can  readily 
believe  explosions  may  occur  in  mines  which 
we  cannot  produce  on  the  small  scale.  I 
have  frequently  tried  the  experiment,  but 
never  produced  the  passage  of  the  flame  ; 
owing  in  part,  as  I  conceive,  to  the  presence 
of  the  carbonic  acid,  which  is  produced  by 
the  combustion  of  the  gas  within  the  cylin- 
der. However,  there  is  a  gentleman  in  this 
room  who  asserts  that  he  can  pass  the  flame 
under  these  circumstances.  If  you  please, 
therefore,  we  will  try  the  experiment.  We 
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have  here  an  explosive  mixture  of  six  parts 
atmospheric  air,  and  one  part  coal  gas;  and 
I  propose,  therefore,  to  fill  this  large  cylin- 
drical Ye>sel  with  it,  and  then  plunge  the 
lamp  in.    [The  experiment  was  tried.] 

The  flame  has  not  passed?— No. 

Do  you  apprehend  if  that  lamp  had  been 
moved  quickly  through  an  atmosphere,  com- 
bining the  proportions  you  have  just  exhibit- 
ed, that  any  explosion  would  have  taken 
place? — T  think  it  possible  that  the  flame 
might  pass  through  the  gauze,  if  the  lamp 
were  suddenly  introduced  into  a  large  accu- 
mulation of  explosive  gas,  such  as  is  some- 
times met  with  in  coal-mines,  though  the 
flame  will  not  pass  when  the  lamp  is  placed 
in  the  very  small  portions  of  gas  which  we 
can  subject  it  to. 

Are  you  not  aware  that  the  proportions  of 
air  and  inflammable  gas  in  mines  vary  ma- 
terially, according  to  the  analyses  of  differ- 
ent individuals? — The  following  are  there- 
suits  of  some  analyses  of  fire  damp  made  by 
different  chemists : — 

Dr.  Henry's  Analysis. 

Atmospheric  air   63-34 

Carbonic  acid   1-66 

Inflammable  gas   35  00 


100-00 


Dr.  Thomsons  -Analysis. 

Atmospheric  air.   82  00 

Carbonic  arid   5  00 

Inflammable  gas   63  00 


100  00 


Sir  II.  Davy's  sinalyuis. 

Purest.  Most  Impure. 

Atmospheric  air....  6-66  ....  4 1  66 
Inflammable  gas....  93  33....  58  33 

00*99  •  •  • «  99  99 


In  some  cases  azote  and  carbonic  acid  were 
present. 

Are  these  quantities  said  to  have  been 
taken  from  mines  ! — Yes,  from  coal-mine?. 

Is  there  any  means  of  ascertaining  the  ve- 
locity at  which  the  jet  moves? — It  could  be 
done,  but  I  have  not  the  means  of  doing  it 
now. 

Can  you  form  a  rough  estimate  of  it? — 
No. 

Can  you  suppose,  from  what  you  have 
heard  of  the  state  of  the  mines,  the  jet  of  gas 
having  the  same  velocity  there  ?  —  I  should 
think  a  much  greater  velocity.  I  have  heard 
of  doors  being  blown  down  by  the  sudden 
escape  of  gas, 


Have  you  heard  of  uny  instance  where 
there  was  no  ignition? — I  have  heard  from 
Mr.  Roberts,  that  fire-damp  has  sometimes 
rushed  out  (from  a  sudden  fall  of  coal)  with 
such  force  that  it  has  blown  down  doors. 

Do  you  consider  that  the  Davy-lamps  yo'u 
have  tried  are  perfect? — Yes.  One  of  the 
lamps  brought  by  the  Chairman  ef  your 
Honourable  Committee  is  a  new  lamp.  The 
wire-gauze  of  which  the  cylinders  are  made 
appears  to  me,  by  comparison  with  some 
standard  gauzes  before  me,  to  have  at  least 
900  apertures  to  the  square;  and  Mr.  Ro- 
berts, a  lamp-maker,  tells  me,  that  this  Davy- 
lamp  which  I  have  exploded  has  1,024  aper- 
tures. At  pages  44  and  45  of  his  work  on 
Flame,  Sir  H.  Davy  sajs,  a  wire-gauze  hav- 
ing 576  apertures  to  the  square  inch  is  safe, 
under  all  circumstances.  At  p.  41,  he  says, 
gauze  with  625  apertures  is  safe;  and  at 
p.  16  he  says,  one  with  784  apertures  is  safe. 
I  have  tried  lamps  with  much  finer  wire- 
gauze  cylinders  than  those  used  to-day,  and 
have  found  the  flame  readily  passes,  if  two 
wire-gauze  cylinders  be  employed,  the  experi- 
ment occupies  a  little  more  time,  but  the 
flame  readily  passes. 

Do  you  consider  those  experiments  to  have 
proved  satisfactorily  that  the  Davy-lamps  are 
not  what  they  profess  to  be,  safety-lamps? — 
Yes.  I  beg  to  mention,  in  corroboration  of 
this  opinion,  that  a  year  or  two  since  1  in- 
spected the  gas-works  at  Westminster,  and 
the  man  who  was  sent  round  with  roe  showed 
me  the  safety-lamps  used  there,  and  which 
were  made  on  Davy's  principle.  On  asking 
bim  whether  they  ever  allowed  the  flame  to 
pays  through  them,  be  replied,  that  twice  be 
had  fired  jets  of  gas  by  them.  The  circum- 
stances under  which  this  took  place  he  stated 
to  be  as  follows : — he  was  accustomed  to  exa- 
mine the  condition  of  the  gasometers  every 
night,  and  twice  in  walking  round  them  with 
a  Davy-lamp  in  his  hand  he  had  fired  a  jet 
of  gas  issuing  from  an  aperture  in  the  gaso- 
meter. On  mentioning  the  circumstance,  he 
stated  lie  had  been  blamed  for  having  used  an 
imperfect  lamp,  but  he  could  not  discover 
any  imperfection  in  it. 

1  believe  you  have  a  lamp  before  you, 
which,  in  addition  to  the  gauze,  has  a  glass 
cylinder  inside! — Yes,  there  are  several  of 
these  on  the  table.  Here  is  one  of  Stephen' 
sou's  lamps,  which  is  marked  No.  4. 

In  what  particular  does  that  lamp  vary  in 
its  construction  from  the  lamp  you  have  just 
been  using?  Is  the  air  admitted  from  be- 
low 1— The  air  stems  to  be  admitted  beneath 
this  rim  at  the  lower  part.  This  lamp  is 
locked,  and  therefore  I  cannot  light  the  lamp 
to  try  it ;  but  here  is  another,  of  the  same 
kind  and  make,  which  is  not  locked. 

Is  the  air  admitted  in  precisely  the  same 
way  ?— Yes,  as  far  as  I  can  judge. 
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I  believe  that  is  a  lamp,  tti«  principle  of 
which  was  known  prior  to  the  invention  of 
Davy's;  are  you  aware  whether  that  is  a 
fact  or  not  1—1  am  not  aware. 

Does  not  the  difference  consist  in  the  air 
being  admitted  from  below,  and  no  air  being 
allowed  to  pass  to  the  gas  in  consequence  of 
the  glass  lens  inside  1 — The  air  is  made  to 
pass  by  some  apertures  beneath  this  small 
brass  rim,  and  then  through  a  number  of 
small  apertures  in  a  copper  or  brass  plate. 

Will  you  now  proceed  to  try  whether  you 
can  cause  an  explosion  from  that  lamp? — J 
will. 

Do  you  apprehend  it  is  possible  to  cause  an 
explosion  of  that  lamp  in  a  mixture  of  atmo- 
spheric air  and  carburetted  hydrogen? — I 
have  not  yet  tried  the  experiment.  Before  I 
roceed  to  try  any  of  the  lamps  now  present, 
beg  to  state  to  this  Honourable  Committee, 
that  I  think  a  higher  test  of  the  security  of 
the  lamps  should  be  used  than  merely  coal- 
gas  and  air.  The  reasons  that  lead  me  to 
this  conclusion  why  a  higher  test  should  be 
taken,  are  the  following:— In  the  first  place, 
a  lamp  is  placed  in  a  more  dangerous  posi- 
tion in  a  coal-mine,  from  the  presence  of 
immense  quantities  of  fire-damp,  and  which 
we  cannot  imitate  here;  secondly,  the  in- 
flammable part  of  fire-damp  may  possibly, 
nay,  probably  does,  vary.  Although  Henry 
Thomson,  and  Davy,  all  agree  that  the  in- 
flammable gas  was  light  carburetted  hydro- 
gen, yet  certain  reasons  lead  us  to  suspect 
there  may  occasionally  be  some  variation. 
At  p.  15  of  his  work  on  Flame,  Davy  states 
that  some  phenomena  led  him  to  believe  ole- 
ant  gas  was  sometimes  evolved;  and  at 
.  144,  he  even  admits  the  possibility  of  hy- 
rogen  being  present,  though  he  thinks  it  im- 
probable. Mr.  Goldsworthy  Gurney,  who  is 
now  present,  tells  me  that  he  discovered  pure 
hydrogen  in  a  Welsh  coal-mine.  That  there 
|s  a  considerable  variation  in  the  quality  of 
the  inflammable  gas  of  coal-mines,  I  have 
long  thought  probable,  from  the  statements 
made  by  some  intelligent,  practical  miners: 
an  opinion  which  is  much  strengthened  by  a 
knowledge  of  the  variable  nature  of  the  gas- 
eous products  obtained  by  the  distillation  of 
coal.  Taking,  therefore,  all  those  circum- 
stances into  consideration,  I  think  the  most 
prudent  and  safe  course  is  to  submit  the 
lamps  to  a  much  higher  test  than  coal-gas 
and  air;  but  if,  unfortunately,  no  lamp  can 
be  found  which  will  stand  this  test,  we  must 
try  them  by  some  lower  test.  The  test  I 
propose  is,  to  expose  the  lamps  to  a  stream  of 
inflammable  gas  composed  of  three  or  four 
parts,  by  measure,  of  hydrogen  gas,  and  one 
part,  by  measure,  of  coal-gas.  1  think  we 
may  fairly  presume  that  a  lamp  which  will 
stand  this  test  will  be  safe,  under  any  circum- 
stances, in  a  coal-mine.   I  do  not  mean  to 
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say  that  a  lamp  that  will  not  stand  this  test 
is  necessarily  insecure  in  a  coal- mine,  but  it 
is  better  to  use  a  lamp  which  we  know  is  se- 
cure, under  all  possible  circumstances,  than 
one  of  which  we  are  doubtful.  Having  made 
the^e  preliminary  remarks,  I  propose,  with 
the  approbation  of  your  Honourable  Com- 
mittee, to  subject  all  the  lamps  now  before 
me  to  this  test.  The  first  lamp  which  I  will 
try  is  Stephenson's.  We  will  expose  it  to  a 
stream  of  gas  composed  of  four  measures  of 
hydrogen  and  one  of  coal-gas.  [The  experi- 
ment was  tried;  the  flame  of  tlie  tamp  was 
blown  out,  but  no  explosion  took  place.]  You 
will  observe  the  flame  has  not  passed ;  but 
owing  to  my  having  propelled  the  gas  into 
the  lamp  with  too  much  force,  the  flame  is 
extinguished;  I  shall,  therefore,  repeat  the 
experiment,  employing  much  less  force.  [The 
experiment  was  repeated  on  Stephenson's  tamp, 
and  the  flame  passed.] 

You  have  applied  the  mixture  of  which 
you  have  just  spoken,  and  the  lamp  exploded 
downward;  the  gas  so  applied  exploded 
downward  1 — Yes. 

Through  the  small  orifices  at  the  base  of 
the  lamp  1 — Yes ;  through  the  apertures  by 
which  the  atmospheric  air  is  usually  admitted 
to  the  lamp.  1  will  repeat  the  experiment. 
[The  experiment  was  performed ,  but  the  flame 
was  blown  out.  It  was  repeated,  and  the 
flame  instantly  passed  through  the  lamp,  and 
lighted  the  jet  of  gas  outside.]  You  will  ob- 
serve, then,  that  Stephenson's  lamp  will  not 
stand  this  test.  Let  us  now  see  whether  the 
Davy-lamp  is  more  or  less  secure  than 
Stephenson's.  We  should,  however,  expect 
that  as  the  Davy-lamp  is  insecure,  even  to 
coal  gas,  it  is  still  more  unsafe  to  coal  gas 
when  mixed  with  four  times  its  volume  of 
hydrogen.  [The  experiment  was  tried  on  a 
Davy-lamp  ;  after '  three  trials  the  flame 
passed  through  the  wire-gauze  cylinder.]  You 
will  observe  I  had  more  trouble  to  pass 
the  flame  through  Davy's  than  through 
Stephenson's  lamp.  The  next  lamp  which  I 
will  examine  is  that  made  by  Mr.  Dillon, 
and  which  is  marked  No.  8.  It  has  much 
the  same  structure  as  the  Davy-lamp,  but  the 
cylinder  is  longer;  there  are  three  wicks,  and 
it  is  covered  externally  by  a  shield  of  mica,  as 
recommended  by  Davy  at  page  136  of  hip 
work  on  Flame.  [Tlie  experiment  was  tried, 
and  ihe  flame  instantly  passed  ]  No  sooner 
was  the  stream  of  gas  (hydrogen  and  coal 
gas)  thrown  on  the  gauze,  than  the  flame 
passed  through. 

Of  course  if  the  jet  came  in  the  direction 
of  the  shield,  it  eould  have  no  effect  ? — No. 
But  as  the  jet  of  gas  which  I  employ  is  very 
small  in  comparison  with  some  blowers  in 
coal  mines,  I  therefore  direct  it  a  little  up- 
wards; for  when  the  lamp  is  exposed  to  a 
large  blower,  some  of  the  gas  must  pass 
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the  cylinder,  by  the  current  generated  by  the 
combustion  in  the  lamp.  \Tlie  experiment 
txHis  repeated."}  The  flame  has  passed  a  se- 
cond time. 

Have  you  tested  all  the  lamps  1 — No;  I 
have  only  tried  the  lamps  of  Davy,  Stephen- 
son, and  Dillon. 

Proceed  to  test  all  the  lamps  with  the 
high  test? — Here  is  a  lamp  marked  No.  7. 

It  is  a  mixture  of  Stephenson's  and  Davy's 
principle,  improved  by  Wood  of  Killingworth. 
Is  that  lamp  known  by  the  name  of  the  Re- 
frigerating Lamp? — Yes. 

Is  not  the  upper  chamber  surrounded  by 
water,  to  prevent  the  heated  gas  passing  off 
at  the  top  of  the  lamp  ? — I  have  never  exa- 
mined it  before,  but  I  presume  this  cavity 
is  to  hold  water.  I  am  sure  that  the  flume 
will  instantly  pass,  though  1  have  Bever  tried 
the  experiment. 

You  are  aware  that  the  water  in  the  upper 
part  of  the  lamp  will  prevent  the  passage  of 
the  flame  there?— Yes;  but  there  is  lower 
gauze  which  is  not  protected  by  water.  This 
is  the  most  vulnerable  part  of  the  lamp,  and 
therefore  the  one  which  I  shall  subject  to  the 
influence  of  the  stream  of  gas. 

It  is  not  intended  to  stand  against  the  ex- 
periroentes  you  areakoutto  perform,  but  mere- 
ly as  a  protection  to  the  upper  part  of  the  lamp? 
—  It  should  be  a  protection  to  the  lower  part, 
otherwise  the  lamp  is  Bot  safe.  As  the  refri-v 
gerating  lamp  is  uot  yet  prepared  for  the  ex- 
periment, we  will  try  Mr.  Robson's  lamp, 
marked  No.  6.  This  lamp,  also,  I  have  never 
tried  before.  [The  experiment  was  tried.] 
The  flame  passes  instantly  downward.  Mr. 
Robson's  lamp  explodes  with  the  gas,  and  is 
therefore  insecure. 

Dr.  Clanny,  examined : 

Have  you  any  objection,  or  do  you  see  any 
reason,  why  your  lamp,  which  is  known  ns 
your  improved  lamp,  should  be  subjected  to 
the  experiment  of  the  highest  test  which  has 
been  already  tried  on  other  lamps?— It  has 
been  submitted  to  a  current  of  inflammable 
air,  both  in  coal  mines  and  also  in  my  labo- 
ratory. 

Do  you,  Dr.  Clanny,  apprehend,  from, 
what  you  have  seen  in  the  mines  yourself, 
that  you  would  he  likely  in  the  mines  of 
Durham  to  meet  with  a  gas  which  would 
constitute  so  high  a  test  as  what  we  are  now 
applying? — It  is  a  subject  which  I  have  not 
heretofore  entertained.  But  if  this  Honour- 
nourable  Committee  requires  it,  I  will  go 
into  the  most  inflammable  mines  in  the 
counties  of  Durham  or  Northumberland  at 
any  future  day. 

l$ut,  Dr.  Clanny,  if  your  lamp  should  ex- 
plode with  the  mixture  which  has  been  pro- 
duced, you  would  not  at  all  attempt  to  deitj 
that  it  would  be  exceedingly  dangerou  t  do 
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so  j  if  you  could  suppose  a  similar  combina- 
tion existing  in  mines,  subject  to  an  equal 
mechanical  pressure ?— -The  principle  of  this 
is  simply  that  the  moment  the  inflammable 
air  is  admitted  to  it,  the  shield  descends  ; 
the  piece  of  wire  is  fused,  and  the  shield 
descends,  so  as  to  isolate  it  in  respect  of  the 
surrounding  atmosphere. 

Are  you  not  speaking  of  the  combinations 
which  you  know  to  exist  in  the  mines  around 
your  residence? —Precisely. 

You  do  not  allude  to  the  combination  of  gas 
now  produced  to  the  Committee?— I  do  not; 
upon  that  point  I  have  not  considered  the 
subject ;  nor  do  I  consider  at  all  whether  it 
would  be  proper  to  try  it  with  pure  hydrogen, 
as  we  call  it;  in  this  instance  I  have  no  ob- 
jection to  the  trial. 

While  you  admit  the  fairness  of  the  expe- 
riment, your  conviction  is  that  it  is  not  an 
experiment  which  can  be  practically  per- 
formed in  mines  ? — I  am  not  aware  that 
there  is  any  pure  hydrogen  in  mines;  I  never 
found  any  pure  hydrogen  in  mines;  bnt  I 
have  been  impressed  with  the  idea  that  there 
is  olefiant  gas  in  mines,  but  to  what  extent  I 
cannot  say. 

Mr.  Pereira's  examination  resumed  : 

What  lamp  are  you  going  to  make  the  ex- 
periment on  now?— I  will  now  take  the  water 
lamp,  or  the  refrigerating  lamp.  [The  expert- 
ment  teas  then  made.']  The  flame  passes  di- 
rectly. [The  experiment  was  repeated.]  It  has 
again  passed  it,  but  not  so  easily  as  the  first 
time,  probably  because  there  is  a  little  car- 
bonic acid  in  the  cylinder.  [The  experiment 
teas  again  tried.]  Again  you  observe  the 
passage  of  the  flame  through  the  apertures  of 
the  lower  part  of  the  lamp. 

Have  you  got  the  lamp  before  you  on  the 
principle  of  Dr.  Clanny  ?— Yes. 

Are  you  aware  of  the  principle  on  which 
that  lamp  is  proposed  to  act ;  the  externe' 
shield  being  supported  by  a  small  wire  across 
the  gauze,  immediately  the  wire  is  fused  by 
the  burning  of  the  explosive  mixture  in  the 
inside,  the  shield  will  descend  ? — Yes,  and 
upon  that  principle  it  is  called  a  safety-lamp  j 
I  had  heard  of  it,  but  never  saw  it  till  to  day. 

Will  you  please  to  proceed  to  place  the 
lamp  burning  (Dr.  Clanny's)  in  such  a  com- 
position as  you  presume,  from  what  you  have 
heard,  is  ordinarily  found  in  mines  in  an  ex- 
plosive state  ? — With  the  permission  of  this 
Committee,  I  will  first  subject  this  lamp  to 
the  same  mixture  wbich  I  have  tried  on  the 
other  lamp's,  namely,  four  measures  hydmgen 
and  one  eoal  gas.  [The  experiment  was  tried  f 
the  flume  instantly  passed.] 

Can  you  plunge  Dr.  Clanny's  lamp  into  a 
receiver  full  of  gas,  so  as  to  support  cowfbus- 

^*»n  for  a  few  seconds  wthout  firing  the  gas  t 
— .'o  not  doubt  it ;  Davy's  lamp  will  do  that. 
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What  the  Committee  wish  to  know  i#, 
whether  the  mechanical  contrivance  of  the 
shield  will  act  I — [Dr.  Clamnj,  on  examining 
his  lamp,  objected  to  any  further  experiments 
being  performed  on  it,  on  the  ground  that  the 
lamp  had  not  been  properly  prepared  for  the 
experiment.  ] 

Lr.  Clanmj  re-examined : 

Are  the  Committee  to  understand  that  you 
ohject  to  any  experiments  being  proceeded 
with  on  the  present  occasion  as  to  your  lamp, 
owing  to  your  lamp  nut  being  properly 
trimmed,  or  satisfactorily  prcpaicd  for  the 
experiment  ?— Certainly. 

Mr.  Pereira's  examination  resumed  : 

Will  you  now  proceed  with  the  high  test  to 
try  Messrs.  Upton  and  Roberts's  lamp  .'—I 
will.  [The  experiment  was  tried-]  The  flame 
does  not  pass  in  this  position,  but  I  wiil  try 
the  lamp  in  another.  [The  experiment  was 
again  tried  on  Messrs.  Upton  and  Roberts's 
lamp.]  I  have  again  exposed  this  lamp  to  a 
jet  of  hydrogen  and  coal-gas,  but  the  flame 
has  not  passed. 

Is  not  the  gas  in  the  bladder  nearly  ex- 
hausted from  the  effect  of  the  experiments 
previously  made? — There  is  quite  sufficient 
left.  [ZVie  experiment  was  repeated.]  The 
flame  of  the  lamp  is  now  blown  out,  in  con- 
sequence of  my  .propelling  the  gas  into  the 
Jamp  with  violence.  [The  lamp  having  been 
re-lighted,  was  again  exposed  to  the  jtt  of  four 
measures  of  hydrogen  and  one  of  coal  gas,  but 
the  flame  did  not  pass.]  To  prove  that  the 
gas  I  am  now  using  is  a  high  test,  let  us  take 
Stephenson's  lamp  and  hold  it  in  the  jet  of  the 
gas.  {The  experiment  was  tried  ]  You  ob- 
serve the  flame  instantly  passes ;  but  wheu  I 
apply  the  same  gas  to  Upton  and  Roberts's 
lamp,  slight  detonations  occur  within  the 
lamp,  but  the  flame  does  not  pass;  and  if  we 
now  increase  the  force  with  which  the  gas  is 
propelled  in,  the  lamp  is  extinguished.  [Ex- 
periment performed  ] 

What  would  be  the  consequence  provided 
the  whole  hotly  of  the  lamp  was  filled  with 
the  same  gas;  would  it  explode  at  the  top  ?— 
This  lamp  is  so  constructed  that  it  cannot 
fill  with  inflammable  ga?. 

Do  you  mean  to  say  it  would  explode  he- 
fore  it  got  fully  charged  !— Certainly ;  the 
gas  would  burn  as  it  passed  into  the  lamp, 
and  the  supply  being  limited,  the  wire-gauze 
cannot  be  tilled  with  flame. 

Is  there  a  double  wire-gauze  at  the  bottom 
of  the  lamp,  to  prevent  the  passage  of  the 
flame  1 — Yen. 

Can  you  immerse  that  lamp  in  a  volume 
of  mixed  gas,  or  coal  gas  and  air?— Yes; 
one  part  of  coal  gas,  and  three  parts  of  air 
is  the  mixtuie  which  1  am  now  about  to 
employ. 
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Will  you  immerse  Messrs.  Upton  and  Ro- 
berts's lamp  slowly  in  that  mixture? — [The 
experiment  was  tried.] — The  lamp  is  extin- 
guished, hut  the  flame  has  not  passed.  I 
will  now  use  a  more  explosive  mixture,  name- 
ly, mix  of  air  and  one  of  coal  gas. 

Let  the  lamp  be  slowly  immersed  in  that 
mixture.  [The  experiment  was  tried,  and  it 
did  not  explode.] 

Have  you  ever  tried  what  the  result  would 
be  in  case  a  lamp,  with  the  gauze  perfectly 
cold,  waa  placed  in  an  explosive  mixture  ? — 
The  experiment  cannot  be  made  with  a  cy- 
linder quite  cold ;  for  in  the  act  of  putting  on 
the  cylinder  after  lighting  the  lamp,  the 
gauze  becomes  slightly  warmed.  I  have  per- 
formed the  experiment  as  quickly  as  I  could* 
and  with  a  wire-gauze  cylinder  as  cold  as  we 
could  obtain  it.  but  I  have  never  made  the 
flame  pass  by  immersing  the  Davy  or  Upton 
and  Roberts's  lamp  in  any  mixture  of  coal  gas 
and  air.  I  have  tried  the  experiment  fre- 
quently, and  have  considered  it  with  a  good 
deal  of  attention,  understanding  an  opposite 
opinion  was  entertained  by  Mr.  Dillon.  I 
believe  that  the  colder  the  wire-gauze,  the 
safer  the  lamp ;  whereas  Mr.  Dillon  thinks 
the  safety  of  the  lamp  consists  in  the  cylin- 
der being  hot.  Every  experiment  that  I 
have  made  is  against  his  opinion. 

Mr.  Dillon  examined  : 

Have  you  performed  the  experiment  which 
has  just  been  named  by  Mr.  Pereira !— Yes, 
I  have. 

What  was  the  result  ?— An  explosion  from 
the  inside  of  the  lamp,  if  the  lamp  was  cold  ; 
but  if  it  is  allowed  to  burn  for  a  short  time, 
the  caloric  in  the  meshes  of  the  wire-gauze 
prevents  the  explosion  from  extending  to  the 
outside  of  the  lamp. 

Mr.  Tereira*s  examination  resumed  : 

Does  that  agree  with  your  theory,  Mr. 
Pereira! — No.  I  should  like  to  see  Mr. Dil- 
lon perform  the  experiment,  for  I  have  never 
been  able  to  get  the  result  stated. 

Mr.  Dillon  re- examined : 

Do  you  object  to  try  the  experiment  in  the 
presence  of  the  Committee? — No. 

Do  you  attach  any  importance  to  the  pre- 
cise mixture  of  gases  ? — No.  I  propose  to 
try  it  with  four  parts  of  air  and  one  of  coal 
gas.  For  tho  purpose  of  establishing  my 
theory,  the  gas  which  will  most  easily  ex- 
plode should  be  tried.  I  have  frequently 
done  it  with  hydrogen,  which  establishes  the 
theory  ;  the  explosion  takes  place  outside  and 
inside;  if  the  lamp  is  hot,  the  explosion  takes 
place  inside.  Mr.  Pereira  may  try  the  ex- 
periment before  the  Committee  » ith  hydrogen 
gas,  and  it  will  establish  the  principle  I  have 
livid  down, 
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Have  you  any  objection  to  repeat  the  ex- 
periment by  which  you  stated  you  procured 
the  explosion  by  immersion  of  the  lamp,  as 
cold  as  it  can  be,  in  the  proportion  of  gas  al- 
ready named;  namely,  four  to  one  I --Yes,  I 
will  ;  but  the  lamp  is  not  perfectly  cold.  I 
wish  you  would  try  the  experiment  upon  hy- 
drogen, which  will  establish  the  theory. 

Mr.  Pereira's  examination  resumed  : 

Mr.  Pereira,  the  way  the  Committee  un- 
derstand Mr.  Dillon  wishes  you  to  proceed  is, 
that  the  instant  the  lamp  is  lighted  you 
should  secure  the  gauze  on  the  lamp,  and  then 
immerse  it  in  the  gas  with  as  little  delay  as 
possible.  [The  experiment  was  performed  on 
a  lamp  belonging  to  Dr.  Turner,  which  had  not 
previously  been  lighted;  the  explosion  did  not 
lake  place.] 

Do  you  propose  to  make  any  other  experi- 
ments on  Upton  and  Roberts's  lamp  1 — There 
is  one  other  gas  that  is  still  moresevere,  oxy- 
gen and  hydrogen,  but  it  is  not  likely  to  be 
met  with  in  mines. 

Could  you  immerse  Upton  and  Roberts's 
lamp  in  pure  hydrogen? — It  will  go  out  in 
pure  hydrogen,  from  the  want  of  nxygen.  I 
will  submit  the  lamp  to  four  parts  of  air  and 
one  of  hydrogen  gas,  without  any  coal  gas. 
[The  experiment  was  tried.]  It  will  not  ex- 
plode. 

What  proportions  are  you  now  about  to 
use!— About  one-third  hydrogen  and  two- 
thirds  atmospheric  air.  [The  experiment  was 
tried  and  the  lamp  was  immediately  extin- 
guished.] 

Then  is  the  result  of  your  experiments  that 
you  cannot  assume  any  contingency  in  mines 
in  which  Upton  and  Roberts's  lamp  would  be 
liable  to  explosion  I— As  long  as  the  lamp  is 
a  perfect  lamp,  (that  is,  uniojured  in  its 
parts,)  1  believe  it  to  be  quite  safe. 

Of  course  the  safety  must  entirely  depend 
on  the  glass  being  unbroken  1— Yes. 

If  the  glass  break,  it  becomes  really  a 
Davy- lamp!— Yes. 

Mr.  Dillon  re  examined : 

The  lamp  which  you  have  produced,  you 
consider  improved  to  the  extent  to  which  the 
shield  operates  with  respect  to  the  current 
coming  in  at  the  shield  ? — Yes,  I  do ;  I  con- 
sider that  in  any  coal  mine  my  lamp  is  a 
perfect  security,  the  shield  of  talc  is  a  perfect 
security.  » 

John  Murray,  Esq.,  lecture?  on  Chemistry, 
examined : — 

Do  you,  as  a  scientific  man,  consider  Sir 
Humphrey  Daw's  lamp  to  be  emphatically 
h  safety  lamp  in  all  cases  1— No,  I  certainly 
do  not. 


Will  you  give  the  Committee  your  opi- 
nion on  that  subject,  as  the  result  of  expe- 
riment or  theory  1 — As  the  result,  I  should 
say,  of  direct  experiment.  I  have  no  doubt 
that  very  many  accidents  have  occurred 
with  Sir  Humphrey  Davy's  lamp,  that  lamp 
uot  being  absolutely  safe,  igniting  an  explo- 
plosive  atmosphere.  Of  course  I  do  not 
wish  to  enter  into  the  theory,  for  I  happen 
to  differ  with  scientific  men  generally,  and 
I  would  rather  confine  myself,  if  you  please, 
to  practical  results.  The  accidents  from  the 
lamp,  I  conceive,  are  in  the  first  place  to  be 
ascribed  to  the  mere  occasional  use  of  the 
lamp.  Taking  it,  for  instance,  as  an  ex- 
ploring lamp,  and  suddenly  encountering 
an  explosive  atmosphere,  or  perhaps  passing 
a  blower,  the  sudden  entrance  of  an  explo- 
sive atmosphere  into  the  lamp  would  ignite 
it  almost  immediately,  and  I  should  think 
kindle  the  gas;  in  my  experiments  it  has 
kindled  the  gas,  by  making  the  lighted 
lamp  to  transmit,  for  instance,  a  jet  of  car- 
buretted  hydrogen;  for  it  has  passed 
through  the  lamp  and  ignited  the  gas  at  the 
orifice.  There  is  another  cause  of  accident 
with  that  lamp,  which  has  not  been  alluded 
to ;  the  indiscriminate  use  of  copper  and 
iron-wire  gauze.  I  wss  the  first  who  made 
the  experiment  which  proved  the  danger  of 
the  copper  safety  lamp,  I  made  the  expe- 
riment with  the  fire  damp  in  the  Bagilt  col- 
liery in  North  Wales.  The  fire-damp 
burned  green,  and  possessed  the  green  tint 
winch  it  received  by  the  solution  of  copper. 
The.  explosive  flame  was  in  actual  contact 
with  the  copper  tissue,  which  when  dis- 
solved in  the  fire-damp,  communicated  a 
green  tint  to  the  flame  within ;  a  sufficient 
proof  that  the  copper  was  dissolved. 

Did  you  continue  that  experiment  suffi- 
ciently long  to  ascertain  what  length  of 
time  would  be  required  to  oxydize  the  whole 
substance  \ — No  ;  I  did  not  continue  it  suf- 
ficiently long,  but  I  am  in  the  habit  of  re- 
peating it  for  illustration.  I  suppose  1  have 
made  the  experiment  more  than  100  times  ; 
and  to  prove  it,  we  have  only  to  immerse 
slowly  a  copper  safety  lamp  in  a  portion  of 
the  vapour  of  ether  mingled  with  atmos- 
pheric air,  and  will  then  find  the  whole  cage 
full  of  a  green-tinted  flame  ;  and,  moreover, 
that  the  flame  is  in  evident  contact  with  the 
wire-gauze  itself. 

Now,  will  you  turn  your  attention  to  the 
iron-wire  gauze  1— With  regard  to  the  iron- 
wire  guuze  I  differ  in  opinion  as  to  the 
cooling  influence  to  which  it  has  been 
ascribed,  because  I  believe  the  lamp  is 
dangerous  when  it  is  cool. 

Perhaps  you  will  give  the  Committee 
your  idea  of  the  rationale  of  Sir  Humphrey 
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Davy*s  lamp  as  explained  by  himself?— 
Flame  in  all  cases  whatever  ia  to  be  consi- 
dered as  inflammable  vapour  or  gaseous  in- 
flammable matter,  heated  above  whiteness. 
The  lamp  simply  acts  by  cooling  that  incan- 
descent inflammable  matter  below  the  point 
at  which  it  is  incandescent,  when  it  ceases 
to  be  flame.  This  is  said  to  be  a  very  sim- 
ple explanation,  but  the  question  is,  whether 
that  explanation  be  correct. 

Now,  will  you  compare  that  view  of  the  4 
case  with  the  one  you  have  been  led  your- 
self to  form  I — The  way  that  I  explain  the 
lamp  is  this,  and  J  am  warranted  in  my 
conclusions  by  the  experiments  of  Mr.  Dil- 
lon of  Belfast,  irrespective  of  my  own.  In- 
deed I  constructed  a  safety-lamp  proving" 
the  fact  I  am  about  to  state.  It  may  be 
mentioned  that  the  fire-damp  of  the  mine, 
when  it  forms  from  one-seventh  to  one- 
thirteenth  part  of  the  atmosphere,  will  ex- 
plode,  though  beyond  these  limits  it  will 
not  explode.  If  we  mix  a  small  portion  of 
either  azote  or  carbonic  acid  gas  with  such 
a  mixture;  it  will  no  longer  explode,  or  it 
will  disarm  it  of  explosion.  I  need  not 
mention  that  the  more  highly  concentrated 
an  explosive  atmosphere  is  made  by  conden- 
sation, the  more  violent  will  be  its  explosive 
effect  when  it  is  ignited.  Now  it  occurs  to 
uie  that,  seeing  the  lamp  is  positively  safe 
when  it  is  heated,  though  unsafe  when  it  is 
cold,  the  heated  wire-gause  which  confines 
the  explosive  flame  within  will  enfeeble  its 
power  by  attenuation,  because  if  we  at- 
tenuate or  rarefy  such  a  mixture,  whether  by 
the  air-pump  or  by  heat,  it  will  not  explode. 
I  cannot  see  how  any  cooling  influence 
could  operate  where  individuals  have 
worked  for  many  hours  with  the  lamp  red 
hot,  and  I  have  myself  had  the  lamp  red 
hot  from  top  to  bottom,  yet  remaining  safe. 
I  have  gone  through  an  explosive  atmos- 
phere in  a  colliery  in  the  neighbourhood  of 
Paisley;  I  cannot  therefore  discover  wherein 
the  cooling  influence  of  red-hot  gauze  re- 
sides. 

Can  you  point  out  any  simple  improve- 
ment, such  as  would  be  likely  to  be  adopted 
in  the  construction  of  the  safety  lamp,  which 
may  have  suggested  itself  to  you  in  the 
course  of  the  numerous  experiments  which 
you  appear  to  have  made  1 — 1  would  have 
no*  merely  a  semi-circular  shield  of  talc  atr 
tached,  in  the  manner  of  Mr.  Dillon  of  Bel- 
fast, but  an  entire  cylinder,  but  would  carry 
it  only  to  a  certain  extent  of  the  wire  jrauze. 

la  that  less  fragile  than  glass?— In  the 
case  of  using  it  as  an  exploring  lump,  that 
would  prevent  the  impulsion  of  the  flame 
against  the  opposite  side  in  traversing  the 
galleries. 

(To  be  continued.) 
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Brier  Abstracts  of  Specifications,  with  Remarks.* 

John  L^sh,  of  Carlisle.— '«  An  Improve- 
ment in  the  Surface  or  Pattern-  RoW  of  the 
Machine*  used  in  Printing  Calico  and  other 
Goods,  commonly  called  a  Surface  Printing* 
Machine,  ami  in  the  Mode  ef  Working  the 
said  Roll*."— Patent  dated  30th  May;  Specifi. 
cation  enrolled  13th  November,  1835. 

The  "  improvement  in  the  surface  or 
pattern-roll"  (cylinder  engraved  in  relief) 
consists  in  adding  a  raised  rim  lo  each 
end  of  the  roll.    When  the  figure  of  the 
pattern  is  small,  the/ims  are  to  be  formed 
of  thin  copper  rods,  but  when  large  and 
wide  they  are  to  consist  of  parts  of  the 
roller  left  in  bolder  relief  than  the  rest. 
The  object  of  this  improvement  is  not 
stated,  but  it  may  he  either  to  enable  the 
workman  to  apply  the  cloth  to  the  roller 
with  greater  exactness  (serving  a  similar 
purpose  to  the  wire  points  of  the  old 
printing-blocks),  or  to  prevent  the  raised 
parts  of  the  cylinder  from  making  toe 
strong  an  impression.    The  improvement 
in  «« the  mode  of  working  the  said  roll*" 
consists  in  dispensing  with  the  present 
toothed-wheel  and  pinion,  and  forintug 
one  end  of  the  roller  outside  the  pattern 
into  a  drum,  and  making  it  rotate  by  a 
band  passed  over  it.  The  patentee  states, 
that  whenever  it  happens  that  the  tooth- 
ed-wheel is  not  of  exactly  the  same  dia- 
meier  as  the  pattern-roll,  a  sort  of  drag- 
ging action  takes  place,  which  causes  the 
roll  to  give  off  a  confused  and  smeared 
impression.    As  the  drum  now  proposed 
to  be  substituted  may  be  turned  true  with 
the  surface  of  the  pattern  at  the  same 
time  that  the  latter  is  dressed  in  the 
lathe,  the  greatest  possible  coincidence 
between  them  is  thus  ensured.    At  pre 
seat,  moreover,  when  the  parts  in  relief  are 
worn  by  constant  working,  or  when  the 
roller  shrinks  from  the  heat  to  which  it  is 
exposed,  it  is  necessary  to  throw  it  alto- 
gether aside;  but  by  making  the  roller 
and  the  drum  by  which  it  is  made  lo  re* 
volve,  in  one,  the  pattern  can  be  redress- 
ed at  pleasure  and  the  druui  be  also 
turned  anew  to  coincide  with  it. 

Both  improvements — the  latter  espe- 
cially— have  the  merit,  of  considerable 
practical  utility,  if  not  of  much  mechani- 
cal originality,  and  were  deserving  of  a 

♦  To  be  continued  regalarly  m  future. 
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more  scholar-like  introduction  into  the 
world  than  it  has  been  their  good  fortune 
to  obtain.  The  same  ignorant  hand 
which  has  made  such  an  ungrammatical 
mess  of  the  title,  seems  to  have  been  hard 
at  work  on  the  specification.  The  whole 
process  of  making  the  rollers  for  surface- 
printing  is  described,  though  \t  is  neither 
claimed  as  a  part  of  (he  patented,  nor  dis* 
claimed  as  *'  old  and  well-known"  (as  it 


so. 


nothing:  to  do  with  the  subject-matter  of 


ought  to  have  been),  and  has,  in  fact, 

the 

the  patent 

Joseph  Nyx,  of  St.  Andrew' s-road,  South- 
mark. — "  Improvements  in  Pumps  and  In- 
struments  or  apparatus  for  conveying  Fluids 
into,  and  withdrawing  them  from,  Cavities  of 
Human'  aud  other  Animal  Bodies.'' — Patent 
dated  2nd  June;  Specification  enrolled  2nd 
December,  183a. 

The  circumlocutory  delicacy  shown  by 
this  patentee  in  designating  his  44  im- 
provements" is,  at  least,  as  remarkable  as 
any  ingenuity  displayed  in  them.  His 
invention  is  simply  an  improved  stomach 
injecting  and  evacuating  apparatus;  but 
afraid,  it  would  seem,  that  the  public 
might  not  stomach  so  plain  a  description 
of  a  plain  thing,  or  apprehensive,  per- 
haps, that  human  nature  might  feel  its 
dignity  offended  by  the  assumption  that 
a  Etoinach  was  a  thing  alike  common  to 
men  and  beasts,  he  describes  it  as  an  im- 
proved instrument  for  "  conveying  fluids 
into,  and  withdrawing  them  from,  cavi- 
ties of  human  and  other  animal  bo- 
dies! !"  Mr.  Joseph  Nye  must  be  a  nice 
fellow  ;  or  if  his  title  is  not  of  his  own 
framing,  it  must  have  been  concocted  lor 
him  by  some  still  nicer  old  personage  of 
the  feminine  gender.  But  that  the  law 
has  been  lately  so  improved  that  no  pa- 
tentee can  commit  any  blunder  so  egre- 
gious that  it  may  not  be  remedied,  we 
might  have  expected  to  see  Mr.  Joseph 
Nye  well  punished  for  his  fastidious 
pains.  The  stomach  is  neither  in  man 
nor  beast  a  cavity — not  even  when  empty 
has  it  any  better  claim  to  this  appellation 
of  a  cavity  than  an  empty  sack  or  purse  ; 
and  least  of  all  can  it  be  called  a  cavity, 
when  those  occasions  arise  which  require 
an  injecting  and  evacuating  apparatus  to 
be  applied  to  it.  Stomachs,  moreover, 
do  sometimes  eject  other  matters  than 
fluids,  though,  according  to  Mr.  Nye's 
title,  his  apparatus  can  be  applied  to  the  ij 
withdrawing  of  *'  fluids"  only.  In  Lord 
Ellenborough's  or  Lord  Tenterden's  time, 
these  discrepancies  would  have  provedj 


fatal  to  the  patent,  and  not  unfairly 
for  all  misdescription  and  mystification 
are,  more  or  less,  frauds  on  the  public, 
which  is  entitled  to  the  clearest  possible 
description  of  every  invention,  in  return 
for  the  temporary  monopoly  of  it  con- 
ferred on  the  inventor.  As  it  is,  under 
the  new  law,  the  sooner  Mr.  Joseph  Nye 
files  a  memorandum  of  (en  tire)  alteration 
the  better;  for  were  he  to  go  to  trial  on 
his  patent  as  it  stands,  he  would  most 
assuredly  be  nonsuited.  In  a  mecha- 
nical point  of  view,  there  is  nothing  par- 
ticularly worth  notice  in  his  improve- 
ments, instead  of  tubes  of  caoutchouc, 
leather,  and  other  similar  materials, 
which  are  stated  to  he  very  liable  to  de- 
cay in  hot  climates,  he  proposes  to  make 
use  of  a  series  of  short  metallic  tubes, 
connected  together  by  ball  and  socket 
joints. 

k4 Richard  Phillips,  of  the  New  Kent-road, 
Chemist. — "  Certain  Improvements  in  the 
Process  of  Manufacturing  Sulphate  of  Soda.* 
— Patent  dated  4th  June ;  Specification  en- 
rolled 4th  December,  1835. 

Mr.  Phillips  proposes  to  employ  sul- 
phate of  iron,  commonly  called  iron  py- 
rites, in  the  manufacture  of  sulphate  of 
soda,  and  he  describes  a  method  of  doing 
so;  but  his  claim  is  to  the  employment  of 
iron  pyrites  lor  this  purpose,  "  in  whatever 
way  the  same  may  be  turned  to  such  use.'' 
We  do  not  think  so  general  a  claim  as 
this  could  be  sustained.  It  resolves  itself 
into  an  exclusive  appropriation  to  the 
patentee's  use  of  a  certain  property  in 
nature,  to  which  he  can  have  no  better 
title  than  any  body  else.  We  apprehend 
that  the  particular  process  described  by 
Mr.  Phillips  is  all  that  a  court  of  law 
would  allow  him. 


James  Leman,  of  Lincoln's- Inn-fields. — 
"  Mukinjr,  Mixing,  Compounding,  Improv- 
ing, or  Altering  Soap.''—  Being  a  Communi- 
cation from  a  Foreigner  residing  abroad — 
Patent  dated  4th  June;  Specification  enrolled 
1st  December,  1835. 

We  have  seldom  met  with  n  more  ab- 
surd title  than  this.  It  is  worse  even  than 
Joseph  Nye's.  What  are  we  to  under- 
stand by  a  patent  for  "  improving  or  al- 
tering soap  ?"  Is  nobody  but  Mr!  James 
Leman  to  be  at  liberty,  for  fourteen  years 
to  come,  to  devise  or  practise  any  im- 
provement or  alteration  in  the  manufac- 
ture of  soap  ?  It  is  scarcely  necessary  to 
say,  that  such  a  patent  is  good  for  no* 
thing.   Even  as  limited  by  the  specifica- 
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lion,  it  is  a  most  nugatory  affair.  The 
right  which  Mr.  J.  Leman  claims  to  have 
acquired  hy  "  a  communication  from 
abroad'*  is  an  exclusive  right  to  the  manu- 
facture and  sale  of  all  sorts  of  chlo- 
rated  soap,  that  is,  of  all  soap  in  which 
there  is  any  mixture  of  chlorine !  Mr. 
Leman  is  in  the  same  case  with  Mr.  Phil 
lips.  He  may  have  a  right  to  the  ex- 
clusive use  of  any  method  of  his  own 
invention  of  making  chlorated  soap,  hut 
he  is  all  "  abroad"  in  claiming  a  right  to 
the  chlorine  per  se. 

James  Mitchell,  of  Truro,  Cornwall.— 
M  Improvement  in  the  Process  of  Smelting 
Argenti ferous  Ores."— Sealed  22d  J une ;  Spe- 
cification enrolled  22d  December,  1835. 

The  patentee  claims  as  his  invention 
the  process  of  submitting  successive 
charges  of  argentiferous  ores,  free,  or 
nearly  free,  from  sulphur  and  arsenic,  to 
fusion,  by  means  of  the  sulphurel  pro- 
duced from  the  previous  or  first  charjc; 
whether  such  sulphuret  he  produced  by 
the  addition  of  sulphur  or  iron  pyrites, 
or  from  sulphur  contained  in  the  argent- 
iferous ores  themselves.  The  patentee 
describes  the  processes  of  smelling  ac- 
cording to  his  invention  at  some  length, 
and  with  considerable  perspicuity.  He 
does  not,  however,  state  the  advantages 
which  his  system  has  over  the  processes 
in  common  use. 

William  Crofts,  of  New  Radford,  Ma- 
chine-maker.— For  "  certain  Improvements  in 
certain  Machinery  for  making  Figured  or 
Ornamented  Bobbin-Net,  or  what  is  com* 
monly  called  Ornamented  Bobbin  Net  Lace ; 
part  of  which  Improvements  are  Extensions 
of  certain  Improvements  for  which  Letters 
Patent  have  been  granted  to  him,  bearing 
date  the  27th  day  of  May,  1834/'— Patent 
dated  26th  June;  Specification  enrolled  26lh 
December,  1835. 

The  world  has  heard  of  "  monster" 
bombs  and  "  monster''  processes  ;  it  now 
falls  to  our  lot  to  present  it  with  a  new 
subject  for  amazement  in  a  "  monster1' 
specification.  Any  thing  so  monstrous 
in  the  patent  way  as  this  specification  of 
Mr.  Crofts',  certainly  never  came  under 
our  observation  before.  It  occupies  no 
less  than  65  skins  of  parchment ;  and  is 
accompanied  by  49  sheets  of  drawings 
of  most  complicated  machinery !  The 
stamps  alone  cost  117/.  The  folios  be- 
ing in  number  1,10b,  a  copy,  at  the 
office-charge  of  Sd.  per  folio,  would  cost 
an  applicant  38/.  18*.  fid.,  besides,  at 
least,  100/.  for  a  copy  of  the  drawings  ; 


and  it  is  to  be  observed,  that  a  copy  of 
part  of  a  specification  cannot  be  obtained 
— the  whole  must  be  taken,  or  none. 

The  specification,  which  is  said  to  have 
been  drawn  by  Mr.  Farey,is  for  improve- 
ments in  bobbin-net  machinery  by  Mr. 
Crofts,  the  well-known  and  ingenious 
superintendent  of  the  extensive  works  of 
Messrs.  Fishers.  It  is  orriy  one  of  many 
patents  taken  out  or  bought  by  that 
wealthy  and  enterprising  firm.  Defer- 
tiil  our  rfexfc  the*  observations  we 


rin 


shall  have  to  make  on  it  as  a  remarkable 
exemplification  of  the  evils  arising  from 
the  present  state  of  the  Patent  Laws,  we 
shall  content  ourselves,  for  the  present, 
with  giving  some  account  of  the  inven- 
tions patented  (for  there  are  nine  in  all 
included  in  the  patent),  and  of  the  speci-  ' 
fication  itself,  in  a  technical  point  of 
view. 

The  first  invention  of  the  nine  is  a 
mode  of  interspersing  patches  of  cloth- 
work  in  the  transparent  texture  of  bobbin- 
net.  To  this  end  the  bobbin-threads  are 
diverted  from  their  usual  diagonal  courses, 
and  made  to'run  parallel  with  the  ivarp- 
threads;  the  whole  equally  interspaced 
together,  form  'the  warp  of  the  cloth- 
work,  the  weft  being  supplied  from  au 
extra  beam,  and  worked  with  extra  guides 
and  guide-bars.  Mr.  Crofts' claim  is  for 
effecting  the  above  purpose  on  the  pusher- 
machine — the  application  of  the  plan  to 
the  levers,  to  rotary  and  other  circular 
machines,  and  to  a  single-tier,  inverted 
circular,  bolt  machine,  having  been 
patented  before. 

The  second  is  one  for  spotting  the  net 
by  slackening  the  carriage- threads  where 
the  spot  is  intended  to  be,  and  lapping* 
them  over  the  right  and  left  warp-threads 
often  enough  to  form  a  spot  of  the  neces- 
sary magnitude.  Pieces  called  in  the  pa- 
tent "  forks,"  and  which  are  much  like 
pushers,  are  affixed  to  bars  in  front  and 
rear  of  the  machine,  and  are  at  proper 
times  brought  to  present  their  ends,  to  the 
carriage-threads  concerned  a  little  above 
the  tops  of  the  carriages,  and  slop  them 
a  little  before  the  carriage  has  completed 
its  motion  ;  so  that  in  completing  its  mo- 
tion the  carriage  draws  the  necessary 
quantity  of  thread  off  the  bobbin.  The 
warp-threads  round  which  these  slacken- 
ed carriage-threads  are  lapped  are  threaded 
through  guides  on  extra  bars;  and  before 
the  carriages  enter  the  warp-threads 
again,  these  extra  bars  are  racked  so  that 
the  slackened  carriage-threads  are  lapped 
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round  ihero.  The  rest  of  the  machine 
and  threads  standing  still,  an  opportunity 
is  given  to  take  up  with  the  points  as 
often  as  is  necessary  to  gather  the  slack- 
ened threads  in  quantities  sufficient  to 
form  the  spot,  without  deranging  the 
meshes  of  the  plain  net  or  the  twists  al- 
ready on.  As  the  spots  are  arranged  in 
diagonal  lines,  i  lis  necessary  that  there 
he  two  pairs  of  extra  guitle-bars  and  of 
fork-bars,  one  of  which  places  the  spots 
in  the  longitudinal  spaces  left  vacant  by 
the  other.  This  article  describes  the  ap- 
plication of  the  plan  to  circular  machines 
generally,  giving  preference  tothcfluted- 
roller  machine,  and  using  it  to  exemplify 
the  action  of  the  contrivance. 

The  third  article  of  the  specification 
applies  the  same  invention  to  the  levers' 
machine ;  and  the  fourth  to  the  pusher- 
machine.  Jt  will  be  observed,  that  in 
all  these  cases  the  production  of  plain  net 
is  discontinued  while  the  spots  are  made. 

The  ffth  article  is  for  effecting  the 
same  kind  of  spotting  by  slackening  car- 
riage-threads on  the  si ngle-bladed- locker 
rotary-machine.  The  contrivance  is,  how- 
ever, different  in  this  cnse.  When  the 
spotting  begins,  the  driving-bars  are  lift- 
ed, np  quite  above  the  tops  of  the  car- 
riages, and  are  there  lodged  in  certain 
fixed  standards,  while  the  carriages  con- 
cerned are  passed  through  and  through 
the  warp-threads  by  pushers  on  an  extra 
bar;  winch  pushers  during  the  ordinary 
working  of  the  machine  lie  under  the 
driving-bars  with  their  ends  a  little  re- 
tired within  the  edges  of  them,  so  as  not 
to  interfere  with  the  working  of  the  ma- 
chine while  making  plain  net.  The  driv- 
ing-bars are  lodged  at  such  a  height  and 
width  as  to  stop  the  carriage-threads  as 
the  forks  do,  described  in  the  second  ar- 
ticle ;  the  remaining  observations  of  that 
article  apply  also  to  this  contrivance.  In 
this  plan,  also,  the  making  of  plain  net  is 
interrupted  by  the  spotting  process. 

The  sixth  article  contains  a  plan  for 
spotting  on  the  pusher-machine,  by 
slackening  warp-threads.  The  warp- 
threads  concerned  in  spotting  are  sup- 
plied from  an  extra  beam ;  their  ten- 
sion being  relaxed,  when  necessary,  by 
a  small  rotary  movement  of  the  beam. 
The  warp-threads,  which  are  threaded 
on  the  extra  bars  in  this  as  in  the  for- 
mer articles,  perform  the  duties  of  or- 
dinary warp-threads,  when  spotting  is 
not  going  on.    The  carriage-threads, 


which  meet  where  each  spot  is  placed, 
take  a  return  traverse,  instead  of  a  di- 
rect one,  as  in  the  case  of  oilet-holing : 
by  this  means  is  gained  the  tension  of 
carriage- threads,  necessary  to  hold  out 
the  successive  lappings  of  the  warp- 
threads,  and  thus  display  the  spot.  The 
spot  is,  in  fact,  a  oilet-hole,  with  a 
warp-thread  passed  across  and  across  it. 
This  mode  of  spotting  does  not  inter- 
rupt the  making  of  plain  net. 

The  seventh  and  eighth  articles  are  for 
making  spots  in  that  kind  of  net  (of 
which  there  are  several  sorts)  which 
has  no  threads,  that  completely  traverse 
the  piece.  The  spot  is  made  by  succes- 
sive laps  of  slackened  warp-threads 
round  adjacent  carriage-threads.  This 
method  is  applied  in  each  article  respec- 
tively to  the  levers  and  circular-*)olt 
machine. 

The  ninth  article  is  for  substituting 
combs  for  bolts  in  the  three-bolt-bar 
machine  already  patented.  Many  of 
our  lace-making  readers  may,  perhaps, 
not  know  that  this  is  a  machine  in  which 
the  guide  bars  are  separated  far  enough 
to  allow  a  third  bolt  bar  to  be  placed 
between  them. 

We  have  thus  given,  as  near  as  we 
can  from  memory,  an  account  of  the  in- 
ventions described  in  this  notable  spe- 
cification :  wc  say  "  as  near  as  we  can 
from  memory,"  tor  the  rules  of  the 
office  allow  no  notes  whatever  to  be 
taken. 

■  The  length  of  this  specification  has 
attracted  much  attention  in  the  offices ; 
it  arises  partly  from  the  extreme  com- 
plexity of  the  inventions  and  of  the 
machinery  to  which  they  are  applied  ; 
partly  from  the  extraordinary  number 
of  contrivances  covered  by  this  one  pa- 
tent ;  and  partly  from  the  excessive 
minuteness  of  detail  and  amplitude  of 
description  which  Mr.  Farey  has  thought, 
and  usually  thinks,  necessary  to  employ. 

PRINCIPLES  OF  RAILWAY  TRANSIT. 

Sir, — I  have  but  recently  had  an  op- 
portunity of  reading  some  of  the  later 
Numbers  of  your  interesting  Magazine, 
in  which  my  attention  was  attracted  to 
some  articles  on  the  subject  of  friction  on 
railways  by  your  ingenious  correspond- 
ent, X.  Y.  Z.  I  now  hasten  to  reply  to 
a  question  he  put  to  me  in  one  of  those 
articles.   He  asks,  in  reference  to  an  ob- 
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servation  made  in  a  paper  of  mine,  "Are 
not  the  opposing  forces  equal  when  a 
train  of  carriages  are  moving  with  a  velo- 
city of  30  miles  an  hour  ?"  The  atnhi- 
guity  in  the  observation  will  be  cleared 
up,  and  the  truth  of  the  remark  made  ob  • 
vious,  by  referring  to  the  line  of  argu- 
ment made  nse  of  by  Mr  Whitehead  and 
Mr.  Stephenson,  and,  in  general,  all  Mr. 
Badoall'a  opponents  on  this  particular 
point.  The  question  is  answered  thus  : — 
£i titer  those  opposing  forces  are  equal 
when  the  trains  are  moving  with  the  above 
velocity,  or  they  are  not.  It  the  latter, 
the  question  is  answered  ;  if  the  former, 
then  do  we  get  a  velocity  of  30  miles  an 
hour  gratuitously,  and  without  any  ex- 
penditure of  locomotive-power,  on  the 
horizontal  line.  But  if  such  be  the  fact, 
then  we  will  not  allow  Mr.  Badnall's  op- 
ponents, in  reasoning  on  the  undulating 
line,  to  say, that  as  friction  and  locomotive 
power  are  equal,  we  are  bound  to  assume 
that  there  is  no  friction  on  that  line;  if 
they  will  not  wave  the  matter  of  friction 
on  our  line,  (why  should  they  ?)  neither 
will  it  be  dispensed  with  on  the  ondu- 
laiing  line;  and  when  we  have  a  velocity 
of  thirty  miles  an  hour,  gratuitously  on 
the  latter,  we  well  know  how  to  add  to 
that  velocity  the  increased  velocity  ob- 
tained by  means  of  inclined  planes.  So 
that,  independent  of  the  nice  question 
your  correspondent  has  raised  (and  I 
Lave  no  doubt  but  he  is  correct  in  his 
views),  the  mathematical  investigation 
can  be  satisfactorily  decided  on  the  old 
theory  of  friction.  This  question  of 
friction  has  caused  such  a  diversity  of 
opinion  among  eminent  mathematical 
characters,  that  a  proper  experimental 
and  theoretical  investigation  cannot  pos- 
sibly be  much  longer  delayed,  particu- 
larly when  the  question  is  of  so  much  im- 
portance. Iconceivcthe  error  in  the  theory 
heretofore  has  been,  that  the  friction  of 
a  heavy  body  in  motion  is  calculated  on 
the  same  principles  as  that  of  a  lighter 
body;  and  that  if  the  friction  of  these  two 
bodies  be  equal,  that  is,  be  measured  hy 
the  same  weight,  although  one  of  the 
bodies  weigh  one  ton,  and  the  other  but 
one  pound,  every  other  circumstance 
connected  with  the  motion  of  these  bodies, 
as  far  as  friction  is  the  subject  matter  in 
question,  will  be  equal ;  which  will  no 
doubt  he  found  an  erroneous  doctrine. 

I  remain,  Sir,  fee., 
Mentor. 


MR.  MACKINTOSH'S  KLKCTRtCAf.  THR©*Y 
OP  TUR  UNIVERSE. 

Sir, — I  read  wfth  great  pleasure,  in  No. 
645  of  yonr  valuable  Magazine,  Mr. 
Thomas  Macintosh's  electrical  theory  of 
the  universe.  Mr.  M.  ascribes  the  revo- 
lution of  the  planets  round  the  sun,  to 
the  action  of  gravity  nrging  them  down 
an  inclined  plane.  This  is  a  good  way  to 
account  for  it,  and  very  simple.  He  Sup- 
poses that  when  n  comet  first  leaves  the 
sun,  it  is  repelled  from  it  by  being 
charged  with  the  same  electricity.  No*r 
1  suppose  this  electricity  to  be  identical 
with  heat ;  that  while  the  comet  is  highly 
charged,  or  in  a  great  state  of  heat,  the 
matter  of  which  it  is  composed  is  sus- 
pended in  an  aerial  form ;  that  after  cool- 
ing a  little  it  becomes  condensed,  not 
into  earth  and  water,  but  into  a  mixture 
of  both  ;  and  that,  being  in  a  high  state 
of  heat,  and  consequently  like  all  sub- 
stances so  situated,  not  held  together  by 
any  great  attraction,  it  will  divide  into  a 
planet  and  satellites,  taking  their  stations 
on  the  verge  of  the  solar  system.  A 
gloomy  darkness  will  now  prevail ;  and 
although  a  planet  So  formed  be  too  far 
distant  from  the  sun  to  receive  much  of 
his  light  and  warmth,  yet  the  internal 
heat  will  be  sufficient  to  enable  those 
huge  monsters  which  we  find  buried 
deepest  in  the  bowels  of  our  earth  to 
commence  their  reign.  In  the  course  of 
time,  the  smaller  satellites  cooling*  fall 
into  the  planet,  burying  these  monsters, 
making  in  the  place  where  they  fall 
continents  of  drier  and  harder  materials, 
fit  for  animals  of  a  higher  order.  These 
are  in  their  turn  buried,  to  make  room  for 
other  animals  of  a  still  higher  class,  in- 
termixed with  plants  and  vegetables,- 
which  are  again  buried  by  the  falling  of 
some  other  of  the  satellites  ;  the  animals 
destined  to  fulfil  some  purpose  of  which 
we  are  ignorant,  and  the  forests  to  be 
converted  into  coal  for  the  use  of  man. 
The  more  fluid  part  of  each  satellite  as  it 
falls  will  spread  itself  over  the  surface  of 
the  planet ;  and  the  more  solid,  forth 
where  it  falls  a  continent,  distinguished 
by  its  peculiar  description  of  plants  and 
animals.  As  the  heat  of  the  planet  h> 
gradually  dissipated,  it  becomes  less  re- 
pelled by  the  sun,  which  it  consequently 
gradually  approaches;  for  I  am  of  opinion 
that,  like  a  bottle  exposed  to  the  iun 
wrapped  in  wet  flannel,  the  internal  tem- 
perature of  the  planets  is  not  inneased, 
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but  greatly  decreased  by  its  action.  Man 
is  at  length  Created  rode  and  savage,  but 
as  he  gradually  approaches  the  sun  his 
intellect  improves,  until  his  planet  hav- 
tng;'  become  the  nearest  to  the  sun  the 
rnillenium  commences,  which  lasts  until 
the1  planet,  having  parted  with  most  of 
its  internal  heat,  is  no  longer  sufficiently 
repelled  by  the  sun  to  overcome  the  force 
oi  gravity,  and  consequently  falls  into  it 
to  he  again  heated  amd  again  expelled  to 
undergo  a  similar  routine. 

Any  one  who  studies  the  formation  of 
our  planet — who  looks  at  the  animals  that 
have  once  inhabited  it,  formed  like  the 
crocodiles  and  alligators,  to  live  only  in 
very  warm  climates,  and  attended  also  to 
the  proofs  of  great  internal  heat  having 
at  one  time  acted  upon  the  materials  of 
our  globe,  will  be  convinced  that  these 
things  cannot  be  accounted  for  by  the 
action  of  the  sun  on  our  planetat  the  dis- 
tance at  which  we  now  are. 

According  to  Mr.  Mackintosh's  theory, 
we  most  suppose  Herschel  to  be  inha- 
bited by  the  Saurians  and  other  monsters ; 
Jupiter  and  Saturn  by  others  of  a  higher 
description,  and  also  plants.  The  fact  of 
the  more  distant  planets  heing  attended 
by  so  many  satellites,  tends  greatly  to  the 
support  of  this  theory  ;  and  if  the  proces- 
sion of  the  equinox'could  be  ascribed  to 
the  gradual  approach  of  our  planet  to- 
wards the  sun,  this  would  be  an  addi- 
tional confirmation. — Yours,  &c. 

G  W.  L. 

W0TE8  AND  NOTICES. 

The  Comnport  Foundry  Roof. — The  following  ex- 
tract from  the  Calcutta  Courier,  which  we  omitted 
to  give  along  with  the  description  of  this  skilfully 
constructed  roof  inserted  in  our  last  Number,  places 
the  saving  of  material  and  expense  effected  by  it 
In  a  very  striking  light.  "The  roof  is  coppered, 
but  notwithstanding  the  expense  of  the  copper 
(about  0,000  rupees),  the  entire  cost  of  it,  we  arc 
assured,  did  not  exceed  11,000  rupees,  exclusive  of 
the  original  cost  of  the  iron  beams,  which  belonged 
to  Government,  and  had  long  been  lying  near  the 
Port;  and  so  little-  timber  lias  been  expended  in 
the  construction,  that  it  is  calculated  there  is  a 
saving  of  more  than  300  tons  in  weight  compared 
with  an  ordinary  roof  of  the  same  magnitude,  and 
without  reference  to  the  Increasing  proportions  and 
extra  lateral  supports  which  the  great  span  would 
hate  required.  The  saving  in  expense  is  even  more 
remarkable  ;  for  even  at  the  common  rate  for  lad- 
ing a  terraced  roof  the  charge  would  have  been 
upwards  of  15,000  rupees,  and  the  estimate  given 
in  t>y  a  professional  man  lor  an  iron  roof  (or  rather 
a  trusted  roof  of  timber,  with  only  iron  ties  and 
hi  aces),  was  actually  40,000  rupees.  The  whole 
merit  oftMs  most  credii  a  hie  construction  ofscienee 
and  simplicity  rests  with  Major  Hutchinson,  the 
superintendent  of  the  works." 

The  Hereford  Bone-  Crushing  Machine  .—Sir, — 
In  your  Magazine  dated  7th  November,  I  see 
amongst  the  "Notes  and  Notices"  a  paragraph 


taken  from  a  Hereford  paper,  giviac  ah  account  of 
an  experimental  trial  at  the  Hereford  Font  dry  *f  a 
donble-cv-Hnder  bone-grinding  machine :  in  which, 
after  stating  the  intention  of  the  wonderful  mill, 
the  writer  proceeds  to  say,  that  "should  the,' enter- 
prising proprietor  succeed  in  perfecting  the  ma- 
chine,&c,  thereby  implying  that  the  thine  is  a 
new  invention,  not  yet'  arrived  at  complete  matu- 
rity. I  happened  to  be  at  Hereford  at  the  time, 
and  ha«tened  to  the  foundry,  expecting  to  see  some- 
thing new.  when,  to  my  surprise,  I  found  a  ma- 
chine which  bas  been  used  in  the  docks  at  Liter- 
pool  foe  many  years  to  grind  mortar,  clay,  &C 
and  which  was  inndtively  purchased  at  Liverpool 
and  brought  to  Hercfor.i  to  amuse  the  natives  as  a 
"  rara  an**."  The  bait  seemed  to  hare  taken,  as 
riuml  er*  froefced  to  see  the  wonder!  As"  to  per- 
fecting "  the  machine,  nothing  i*  left  to  be  done*  in 
that  way,  and  with  respect  to  its  utility  for  the 
purples  assigned,  the  grossest  Ignorance  alon» 
could  have  suggested  Its  Application  to  the  crushing 
of  bone*,  and  similar  substaucea.  The  construc- 
tion of  this  vaunted  machine  must  be  familiar  to  all 
your  readers.  It  is  a  revolving  pan,  on  which  lie 
two  ro  lers,  th.it  are  forced  round  by  the  resistance 
of  the  articles  to  be  ground,  and  is  excellent  for 
mortar,  small  sand,  stones,  &c,  but  quite  inap- 
plicable to  such  organic  sub*(ances  as  bones.  I 
forgot  to  inquire  tbe  naaie  of  the  inventor  at  Liter- 
rn»l ;  bat  certainly  it  is  not  a  Hereford  invention, 
as  imolied  in  the  paragraph.— I  am,  Sir,  youis  r*- 
spectfuily,  A  Traveller. 


LIST  OP  NEW  PATENTS.  GRANTED  BE 
TWEEN  THE  21th  OF  DECEMBER  AND 
24th  OF  JANUARY,  1830. 
John  Fussell,  of  Nunney,  Somerset,  edge  tool- 
maker,  for  improvements  in  pumps.    Dec.  29 ;  six 
months  to  specify. 

Joseph  Skinner,  of  Fen-toort,  London,  civil  en- 
gineer, for  improvements  in  machinery  for  catling 
wood  for  veneers  aud  other  purposes.  Dec.  20  i 
six  months. 

John  Hyde,  of  Ashton-undcr-Lync,  Lancaster, 
cotton  manufacturer,  for  improvements  rn  ma- 
chinery for  canting  cotton  and  other  fibrous  sub- 
stances.   Dec.  31 ;  six  months. 

Pierre  Erard,  of  Great  Marlboroogh-street,  mu- 
sical instrument-maker,  for  certain  improvements 
oa  piauo-fortes  ami  other  keyed  musical  instru- 
ments for  the  term  of  seven  >ears,  from  the  22nd 
clay  of  December  instant;  being  an  extension  of 
former  Letters  Patent  granted  to  Pierre  Erard  by 
his  late  Majesty,  King  George  IV.    Dec.  31. 

John  BIyfb,  of  Limehouse.  engineer,  for  a*  im- 
proved method  of  retarding  the  progress  of  carriages 
in  certain  cases.    Dec.  31  ;  six  months,  j 

Theodore  Lyman  Wright,  of  Sroane-street,  Chel- 
sea, for  a  certain  improvement  or  certain  improve- 
ments in  machinery  or  apparatus  for  cleansing, 
purif>iug,  and  preparing  leathers  and  down  for 
domestic  uses,  and  in  the  process  or  method  of 
effecting  the. same;  being  a  communication  from  a 
foreigner  residing  abroad.    Dec.  31  ;  six  months. 

James  Champion,  of  Salford,  Lancaster,  ma- 
chiuc-m.tker,  for  certain  improvements  ia  ma- 
chinery forj-pinniug,  twisting,  and  doubling  cotton 
and  other  liorous  substances.  Jan.  8,  1836;  six 
months. 

John  Ramsbotlons,  of  Todmorden,  Lancaster, 
mechanist,  for  certain  improvements  in  machinery 
for  roving,  spinning,  aud  doubling  cotton  and  other 
fibrous  sutstances.    Jan.  0;  six  months. 

William  Hatter,  of  Manchester,  silk  manufac- 
turer, for  certain  improvements  in  machinery  for 
winding,  cleaning,  drawing,  and  doubling  hard 
and  soft  silk.   Jan.  6  ;  »ix  months. 
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Francis  Brewin,  Kent-road,  Surrey,  tanner,  for 
hi*  invention  of  ctrtaio  new  and  improved  pro- 
ccucs  of  tanning*  Jan.  11 ;  six  months. 

I.  Tllton  Slade.  of  Fitxroy-sqnare,  for  certaiu 
new  or  improved  machinery  for  raising  earth  and 
for  other  useful  purpose*.   Jan.  11 ;  six  months. 

John  Ward  Hicham,  of  Tavlstock-street,  for  an 
improved  tablet  for  sharpening  of  razors,  pen- 
knives, surgical  instruments,  chisels,  plane  irons, 
and  other  steel  instruments  which  are  capable  of 
bein»  sharpened  by  what  are  commonly  culled 
hones,  Turkey-stones,  or  Welch-stones.  Jan.  11  ; 
two  months. 

John  Burns  Smith,  of  Salford,  Lancaster,  cotton* 
spinner,  and  John  Smith,  of  Halifax,  York,  dyer, 
for  a  certain  method  or  methods  of  lentering, 
stretching,  or  keeping  out  cloth  to  its  width,  made 
either  of  cotton,  silk,  wool,  or  any  other  fibrous 
substances  by  machinery.  Jan.  14  ;  six  months. 

Moses  Poole,  of  Lineoln's-inn,  for  improvements 
in  Jarqaard  looms ;  being  a  communication  from  a 
foreigner  residing  abroad.   Jan.  19 ;  six  months. 

Charles  Brandt,  of  Upper  Belgrave-place,  me- 
chanist, for  certain  improvements  in  heating,  eva- 
porating, and  cooling  fluids.  Jan.  10  ;  six  months. 

Francis  Moll,  of  Grove-lane-terraee,  Camberwe II, 
for  improvements  in  preserving  certain  vegetable 
•nbstances  from  decay.  Jan.  19;  six  months. 

Charles  Harslebeu,  of  No.  95,  Bold-street,  Liver- 
pool, for  certain  improvements  in  the  machinery 
and  arrangements  for  the  nse  of  propelling  vessels 
and  other  floating  bodies,  as  also  carriages  and 
other  vehicles  on  railroads,  as  v/ell  as  on  common 
roads  :  part  of  which  machinery  is  al»o  applicable 
to  other  purposes.   Jan.  19  ;  six  month*. 

Robert  Bowie,  of  Bishopsgate-slreet  Within* 
surgeon,  for  certain  improvements  in  distillation 
and  decoction,  which  improvements  are  more  or 
less  applicable  to  the  heating  of  fluids  of  all  de- 
scriptions; as  also  to  the  purification  of  oleaginous 
bodies  both  animal  and  vegetable.   Jan.  21 ;  six 


John  Ferrabfe,  of  tueThropp,  Stroud,  Gloucester, 
engineer,  and  Richard  Clyburn,  of  the  same  place, 
engineer,  for  certain  improvements  in  power- 
looms.  Jan.  21 ;  six  months. 

William  Burch,  Borough-road,  Surrey,  calico 
and  silk  printer,  for  certain  improvements  in  ma- 
sllk  and  cotton,  net  or  lace. 


cbinery  lor  printing  si 
Jan.  23  ;  six  months. 


Julius  Jeffreys,  of  Osnabtirgh-streef,  Regent '«- 
park,  for  improvements  in  coring  or  relieving  dis- 
orders of  the  lungs.   Jan.  23 ;  six  months. 

Henry  Booth,  of  Liverpool,  for  improvements 
applicable  to  locomotive  steam-engines  and  rail- 
Jan.  23 ;  two  months. 


Henry  Pickworth,  Sipson,  Middlesex,  for  cer- 
tain improvements  in  machinery  for  propelling 
vessels  and  other  flowing  bodies  moved  by  ste.am 
Jan.  36;  six  months. 


LIST  OP  SCOTCH  PATENTS  GRANTED  BE- 
T\V E KN  TH  F.  x*nd  D EC  EMBER.  1835,  AND 
22HD  JANUARY,  1836,  INCLUSIVE. 

Joseph  Skinner,  of  Fen-court,  in  the  city  of 
London,  civil  engineer,  for  improvements  in  ma- 
cbinery  for  cutting  wood  for  veneers  and  other 
Sealed  at  Edinburgh,  Dec.  24,  1835. 


John  Joseph  Charles  Sheridan,  of  Walworth,  in 
the  county  of  Surrey,  chemist,  for  an  improvement 
in  the  manufacture  of  soap.   Dec.  24. 


William  Symington  of  Bromley,  in  the  county 
<<f  Middlesex,  cooper,  for  certain  improvement*  in 
the  steam-engine  and  in  the  machinery  and  appa- 
ratus for  propelling  vessels  by  steam.   Dec.  31. 

-  James  Bollongh,  of  Blackburn,  in  the  county  o 
Lancaster,  mechanic,  for  certain  improvements  in 
hand  looms  and  power-looms.   Jan.  8.  1S30. 

Elijah  Galloway,  of  Westmoreland  place.  City- 
road,  in  the  comity  of  Middlesex,  engineer,  for 
certain  improvements  in  steam-engines,  which  im- 
provements are  applicable  to  oilier  purposes.  Jan.  8. 


John  Malatir,  of  Kin?»ton-opon-Holl,  In  the 
county  of  York,  civil  engineer,  for  certain  im- 
provements in  gas- maters  and  in  the  apparatus  for 
generating  gas  for  illumination.   Jan.  11. 

Joseph  Whitworth,  of  Manchester,  in  the  county 
palatine  of  Lancaster,  engineer,  for  certain  im- 
provements in  machinery  for  spinning,  twisting, 
and  doubling  cotton,  flax,  wool,  and  other  nbxoos 
substances.   Jan.  14. 

William  Harter,  of  Manchester,  silk  manufac* 
tnrer.  for  certain  improvements  in  machinery  for 
winding,  cleaning,  drawing,  and  doubling  hard  and 
soft  silk;  which  improvements  are  also  applicable 
to  machinery  for  winding,  cleaning,  and  doubling 
thread  or  yarn  manufactured  from  cotton  or  other 
fibrous  materials.   Jan.  15. 

Thomas  Jevons,  of  Liverpool,  in  the  county  of 
Lancaster,  for  an  invention  communicated  to  bira 
by  a  certain  foreigner  residing  abroad,  for  certain 
improved  machinery  to  he  used  in  manufacturing 
b-trs  or  wrought-iron  into  shoes  for  horses,  and  also 
into  shapes  for  other  purposes.   Jan.  15. 


Thomas  Greig,  of  Rose  Bank,  lu  the  parish  of 
Bury,  in  the  county  of  Lancaster,  calico  primer, 
for  a  mode  of  embossing  and  printing  at  one  and 
the  same  time,  by  means  of  a  cylinder  or  roller  on 
goods  or  fabrics  made  of  or  from  cottcn,  silk,  flax, 
hemp,  and  wool,  or  any  one  or  more  of  those  ma- 
terials, or  on  paper.   Jan.  18. 

Andrew  Smith,  of  Princes-street,  Hay  Market, 
in  the  county  of  Middlesex,  engineer,  for  a  new 
standing  rigging  for  ships  and  vessel",  and  a  new 
method  of  fitting  and  using  it.  Jan.  19 

John  Day,  of  York  Terrace,  Peekham,  in  the 
county  of  Snrrey,  gentleman,  for  an  improved 
wheel  Tor  carriages  of  different  detenptton?. 
Jan.  20. 


{£!/*  Patents  taken  out  with  economy  anJ  de- 
spatch ;  Specifications,  Disclaimers,  and  Amend- 
*  ments,  prepared  or  revised  ;  Caveats  entered  ;  and 
generally  every  Branch  of  Patent  Business  prompt- 
ly transacted.  Drawings  of  Machinery  also  exe- 
cuted by  skilful  a«si«tanU,  on  the  shortest  notice. 


The  Supplement  to  the  last  volume,  containing 
title,  Index,  &c.  and  portrait  of  Charles  VIkiio1p«, 
E«q.,  C.  E.,  is  just  published,  price  6d.  Also,  the 
volume  complete,  in  boards,  price  9*.  M. 


LONDON:  Published  by  J.  CUNNINGHAM,  at 
the  Mechanics  Magazine  Odice,  No.  «;,  Peterbo- 
rough-court, between  135  and  136.  Fleet-street. 
Agent  for  the  American  Edition.  Mr.  O.  Rich. 
12,  Red  Lion-square.  Sold  bv  M.  O.  IU.v.\i», 
65,  Rue  Ncnve,  Saint  Angustin.  I'aris. 

CUNNINGHAM  and  SALMON,  Printers, 
Kleet.street. 
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LONDON  FIRES  IN  1836. 

"  The  diligence  of  Trade,  and  noiseful  Gain 

And  Luxury,  more  late,  asleep  were  laid  ; 
All  was  the  Night's  and,  in  her  silent  reign, 

No  sound  the  rest  of  Nature  did  invade. 

"  In  this  deep  quiet  (from  what  source  unknown  !) 

Some  seeds  of  fire  their  fatal  birth  disclose  j 
And,  first,  few  scatt'ring  sparks  about  were  blown, 
Big  with  the  flames  that  bent  on  ruin  rose. 

"  At  length  the  crackling  noise  and  dreadful  blaze 

CalPd  up  some  waking  lover  to  the  sight; 
And  long  it  was  ere  he  the  rest  could  raise, 

Whose  heavy  eye-lids  yet  were  full  of  night. 

"  The  next  to  danger,  hot  pursu'd  by  Fate, 

Half-cloth'd,  half-naked,  hastily  retire ; 
And  frighted  mothers  strike  their  breasts,  too  late, 

For  helpless  infants  left  amidst  the  fire. 

"  Their  cries  soon  waken  all  the  dwellers  near, 

Now  murnVring  noises  rise  in  ev'ry  street; 
The  more  remote  run  stumbling  with  their  fear, 

And,  in  the  dark,  men  jostle  as  they  meet. 

M  Now  streets  grow  tbrong'd  and  busy  as  by  day: 

Some  run  for  buckets  to  the  hallow'd  quire; 
Some  cut  the  pipes,  and  some  the  engines  play ; 

And  some,  more  bold,  mount  ladders  to  the  fire." — Dbyden. 

many  of  them  of  fearful  extent,  and 
several  attended  with  a  melancholy  loss 
of  human  life. 

By  far  the  greater  number  of  these  ca- 
lamities, however — thanks  to  the  constant 
vigilance  and  prompt  exertions  of  our 
firemen— have  been  suppressed  in  their 
earliest  stages;  and  (he  appalling  dan- 
gers which  in  many  cases  appeared  inevi- 
table, have  by  their  praiseworthy  intre- 
pidity been  happily  averted. 

There  have  been  643  alarms  of  fire  in 
London,  and  its  vicinity,  during  the  year 
1835,  as  set  forth  in  the  following  table : — 


Dear  Sir,— Whatever  differences  may 
have  taken  place  in  the  character  of  Lon- 
don fires  in  general,  or  whatever  pro- 
gressive improvements  may  have  been 
introduced  in  the  methods  of  extinguish- 
ing them,  since  the  poet  quoted  sang, 
certain  it  is,  that  neither  are  their  num- 
bers smaller,  nor  their  terrors  less,  than 
in  the  times  in  which  he  lived. 

In  proof  of  this,  I  need  only  refer  to 
the  long  and  melancholy  catalogue  of  ac- 
cidents detailed  below,  premising  that 
during  the  year  which  has  just  closed 
upon  qs,  fires  have  been  very  numerous — 


MONTHS. 


January....  , 

February  ......  

March  , 

April  , 

May   

June  

July  

August  ..,  

September  . , ,  t  

October  

November  ,  , .... 

December  ,  


Total   471 


Number 
of 
Fire*. 

Number 
of 

Fires 
attended 

with 
Loss  of 

Life. 

X    >  1 
Number 

of 

Lives  Lost. 

Alarms 
from 
Fires 

iu 

Chimneys. 

False 
Alarms. 

38 

1 

12 

1 

40 

1 

0 

8 

2 

36 

2 

4 

10 

8 

45 

1 

2 

12 

6 

35 

0 

0 

2 

5 

37 

1 

1 

6 

3 

37 

0 

0 

4 

6 

48 

0 

0 

3 

'] 

35 

0 

0 

9 

33 

0 

0 

9 

9 

36 

1 

14 

'2 

51 

1 

1 

17 

471 

7 

14 

100 

66 
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LOUDON  FIRBB  IK  1835. 

The  number  of  firts  where  the  premi«es  in  which  they  occurred  have  been 

sumed,  is..,.,..,..,.,,.,  31 

Considerably  damaged    125 

SlighUy  damaged   313 

471 

Alarms,  from  fires  In  chimneys  .   106 

False  alarms   


355 


Making  the  total  number  of  calls  643 


The  number  of  alarms  from  fires  in 
chimneys,  quoted  in  the  foregoing'  table, 
does  not  include  any  calls  to  chimneys 
on  fire,  stated  at  the  time  to  be  such,  but 
only  those  that  were  represented  to  be 
bad  fires,  and  attended  accordingly.  The 
actual  number  of  chimneys  on  fire  in  the 
metropolis  varies,  as  stated  in  a  former 
report,  from  100  to  150  per  month  I 

Persons  frequently  ridicule  the  idea  of 
firemen  attending  chimneys  on  fire,  and 
in  many  cases,  it  is  true,  that  their  ser- 
vices are  superfluous ;  but  instances  are 
by  no  means  unfrequent,  nay,  they  are 
almost  of  daily  occurrence,  where  the 
firemen's  aid  proves  not  only  useful,  but 
v    actually  necessary,  to  prevent  that,  which 
in  itself  is  trifling*,  from  becoming  the 
source  of  serious  and  extensive  mischief. 
No  longer  ago  than  in  December  last,  a 
;  chimney  took  fire  at  Mr.  Knight's,  Upper 
King-street,  Blooinsbury,  at   half  past 
2  p.m..    The  firemen  were  called  to  a 
large Jire,  and  three  of  the  Establishment 
engines,  with  a  proper  complement  of 
men,  hastened  to  the  spot;  upon  their 
arrival  they  were  informed  it  was  "  only 
a  chimney,"  and  were  refused  admittance. 
After  several  ineffectual  attempts  to  ob- 
tain an  entrance,  and  after  the  fire  ap- 
peared to  be  extinguished,  the  men  de- 
parted, and  all  seemed  to  go  on  well, 
till  about  a  quarter  before  ten  o'clock  the 
same  night,  when  flames  suddenly  burst 
forth  in  a  closet  on  the  second  floor,  the 
fire  having  slowly  crept  along  some  tim- 
bers, most  improperly  placed  close  upon 
the  chimney.    The  closet  was  burned  out, 
and  the  joists,  flooring,  stock  and  furni- 
ture, damaged,  before  the  fire  could  be 
subdued,  and  much  alarm  created  in  the 
neighbourhood.    Had  the  proffered  as- 
sistance of  the  firemen  been  accepted  in 
the  first  instance,  it  is  pretty  certain 
their  second  attendance  would  not  have 
been  required.    People  often  ignorantly 
imagine,  that  by  refusing  admittance  to 


the  firemen  they  can  escape  payment  of 
the  rewards;  this,  however,  is  a  great 
mistake,  and  is  often  productive  of  se- 
rious results.  The  fact  is,  the  imperfect 
and  careless  manner  in  which  buildings 
in  general,  and  flues  and  chimneys  in 
particular,  are  constructed,  requires  the 
utmost  watchfulness  to  guard  against  the 
spread  of  those  mischiefs  which  they 
continually  generate. 

Although  almost  every  body  has  heard 
of  rewards  to  be  paid  to  firemen  for  at- 
tending with  their  engines  at  fires,  fetv 
but  those  who  have  had  the  misfortune  to 
be  called  upon  to  pay  them,  know  much 
about  the  subject.  The  statute  (14  Geo. 
III.  cap.  78)  directs  that  there  shall  be 
paid  by  the  churchwardens  or  overseers 
of  the  poor  of  the  parish  in  which  any 
fire  happens,  thirty  shillings  for  the  first 
engine  that  shall  arrive  in  good  order, 
twenty  shillings  for  the  second,  and  ten 
shillings  for  the  third ;  also  ten  shillings 
for  the  turncock  who  shall  draw  the  first 
water-plug.  These  rewards  the  church- 
wardens or  overseers  are  bound  to  pav, 
on  the  prodnrtion  to  them  of  the  certifi- 
cate or  direction,  if  in  the  country,  of 
one  of  the  justices  of  the  peace;  and  if 
in  the  city  of  London,  of  the  Alderman, 
his  deputy,  or  two  of  the  Common  Coun- 
oilmen  of  the  ward  ;  and  if  such  rewards 
shall  have  been  paid  for  4<  any  fire  in  a 
chimrjey  only,  or  first  beginning  in,  or 
occasioned  by,  the  taking  fire  of  any 
chimney  only,  then  the  tenant  or  occu- 
pier is  to  repay  the  churchwarden  the 
rewards  so  paid",  or  such  part  thereof  aa 
the  magistrate  shall,  on  hearing  the  case, 
award  and  direct." 

Although  the  false  alarms  amount  to  a 
considerable  number  in  the  course  of  the 
year,  still  the  present  is  the  smallest  num- 
ber reported  for  some  time.  Many  of 
them  have  originated  in  a  laudable 
anxiety  to  prevent  mischief,  on  the  part 
of  individuals  not  sufficiently  conversant 
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with  these  matters, accurately  to  discrimi- 
nate between  real  and  apparent  danger. 
It  is  true,  many  of  the  appearances  have 
been  sufficiently  specious  to  deceive  the 
most  experienced  judgment — especially 
some  or  the  atmospheric  phenomena, 
which  have  been  of  rather  frequent  oc- 
currence during  the  year.  One  in  par- 
ticular on  the  17th  and  18th  of  Novem- 
ber, gave  the  London  Fire-Establishment 
a  great  deal  of  trouble ;  74  of  their  men 
and  12  engines  being  kept  in  almost  con- 
stant motion  from  11  p.  m.  of  the  17th, 
till  6  o'clock  of  the  following  morning, 
pursuing  a  number  of  false  alarms  of 
fire,  which  were  occasioned  by  a  succes- 
sion of  those  brilliant  phenomena  scien- 
tifically known  as  the  aurora  borealis,  or 
more  popularly  as  the  northern  lights, 
and  which,  from  some  peculiar  modifica- 
tion of  the  atmosphere,  presented  the 
appearance  of  wide-spreading  confla- 
grations. 

The  first  alarm  occurred,  as  before 
stated,  at  eleven  o'clock  at  night,  when 
the  men  at  the  Jeffrey's-square  station, 
in  St.  Mary-Axe,  distinctly  saw  what 
they  conceived  to  be  a  tremendous  fire  in 
the  direction  of  Hackney  or  Kingsland. 
The  engine  was  instantly  got  out,  and 
Mie  alarm  forwarded  to  tne  head-station 
vnWatling-street ;  but  by  the  time  the 
4ien  got  to  Shoreditch,  the  bright  glare 
of  light  that  had  allured  them  thus  far, 
after  various  shifiings  and  changes  of 
hue,  gradually  disappeared.  The  other 
engines  that  were  following  saw  very  lit- 
tle of  these  singular  appearances.  At 
three  o'clock  in  the  morning  a  fresh  alarm 
reached  the  head-station  of  a  dreadful  fire 
at  Hampstead,  and  Mr.  Braidwood,  the 
superintendent,  himself  went  out  with  one 
of  the  engines  on  this  occasion.  At  this 
time  the  southern  side  of  the  dome  of 
St.  Paul's  Cathedral  was  brilliantly  illu- 
minated by  a  reflected  light,  and  no  doubt 
existed  of  the  correctness  of  this  call. 
On  reaching  Gray's-Inn-road,  in  a  direc- 
tion nearly  due  north,  a  strung  red  glare 
of  light  was  seen  rising  from  the  horizon 
to  a  height  of  about  30°.  All  the  police- 
men they  passed  agreed  that  it  was  a 
terrible  fire,  and  had  been  raging  some 
time.  As  the  firemen  advanced,  a  cloud 
intervened,  and  the  light  appeared  to  be- 
come more  distant,  and  then  became 
paler,  shifting  from  north-north-west  to 
nearly  north-west.   These  changes  con- 


vinced Mr.  Braidwood  that  the  appear- 
ances were  completely  illusory,  and  on 
reaching  King's  Cross  he  determined  on 
turning  back.  The  appearance  of  the 
lights  as  viewed  from  tins  spot  is  de- 
scribed as  being  peculiarly  brilliant  and 
interesting.  Several  alarms  were  sub- 
sequently received,  and  from  the  official 
returns  to  the  head-station,  it  appears 
that  some  of  the  engines  went  to  Hump- 
stead,  and  others  to  Kilburn,  but  all  on 
idle  errands.  The  last  alarm  was  for 
Hampstead  at  six  o'clock  in  the  morning. 
The  night  was  throughout  clear,  and  the 
stars  shining  brightly.  A  phenomenon 
very  similar  in  appearance  to  the  above, 
and  attended  with  the  same  results, 
viz.  a  general  turn-out  of  the  firemen  and 
engines,  was  described  at  p.  14  of  your 
16th  volume;  with  this  difference,  that 
the  red  glare  of  light  upon  that  occasiou 
appealed  in  the  east,  about  two  hours 
before  sunrise. 

Too  much  praise  cannot  be  awarded  to 
the  firemen  for  the  alacrity  with  which 
they  are  in  motion,  on  an  alarm  of  fire 
being  given  at  any  of  their  stations. 
Proper  caution  is  always  exercised  iu 
receiving  calls  from  strangers,  which  is 
highly  beneficial ;  but  as  all  the  men  of 
the  Establishment  would  rather  turn  out 
twenty  times  to  no  purpose  than  be  five 
minutes  behind-hand  at  a  fire,  they 
must  sometimes  inevitably  go  on  useless 
errands. 

Although  the  present  report  gives  an 
increase  on  that  of  1834,  in  the  numbers 
of  the  consumed  and  considerably  da- 
maged, it  is  still  below  the  returns  for  the 
year  previous.  Several  untoward  cir- 
cumstances have  operated  to  extend  the 
number  of  serious  fires  beyond  the  usual 
amount. 

Of  the  thirty-one  consumed,  eight  fires 
were  at  so  great  a  distance  from  the  near- 
est engine-station,  that  the  London  fire- 
men stood  no  chance  of  reaching  the  spot 
until  after  the  fire  had  been  raging  for  a 
considerable  time. 

The  first  of  these  fires  occurred  at 
Brentford  on  the  19th  of  January,  eight 
miles  from  the  Establishment's  nearest 
station  ;  the  town  was  at  the  time  a  scene 
of  drunken  revelry  and  confusion,  in  con- 
sequence of  the  election,  and  three  build- 
ings were  consumed  before  the  fire  could 
be  stopped. 

The  next  distant  fire  took  place  on  the 
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1 8th  of  March,at  Stoke  Newington,4  miles 
from  town,  when  the  premises  in  which 
the  Are  originated  were  alone  consumed.^ 
On  the  18th  of  June,  a  fire  occurred  at 
Marsh  Gate,  Homerton,  also  four  milts  J 
off,  which  was  confined  to  the  coach- 
house, stables,  and  laundry,  these  being 
consumed.  July  2,  a  fire  broke  out  at 
Messrs.  Abbot's  soap  and  candle  manu-  /IE 
factory,  Angel-terrace,  Hammersmith, 
where,  in  addition  to  the  distance  (three 
miles),  the  firemen  had  to  contend  wilh 
the  difficulty  arising  from  want  of  water; 
fire-plugs  there  were  none,  and  when  the 
main-pipes  were  cut  they  yielded  a  very 
small  quantity  of  water.  Nutwithstand . 
ing  these  unfavourable  circumstances, 
Messrs.  Abbot's  premises  only  were  con- 
sumed, the  fire  being:  beaten  in  seven 
other  buildings  to  which  it  had  com- 
municated. 

On  the  5th  of  August,  the  Old  Red 
Lion,  at  Barnes,"Surrey,  was  burned 
down;  this  building  was  wholly  con- 
sumed before  any  effectual  aid  could 
reach  it,  the  nearest  station  being  at  least 
six  miles  distant. 

A  large  incendiary  fire  occurred  at 
Beck  ley-farm,  near  feromley,  Kent,  on 
the  1 5th  of  August,  where  thirty  stacks  of 
corn,  seven  of  hay,  with  an  extensive 


range  of  stabling,  granary,  lodges,  sheds, ' 
&c,  were  consumed.  Notwithstanding 
the  distance— twelve  miles— three  of  the 
Establishment  engines  were  third,fourtht 
and  sixth  on  the  spot.  A  private  engine 
was  first,  a  parish  engine  next,  and  be- 
fore the  second  parish  engine  arrived, 
two  of  the  London  engines  were  on  the 
spot !  * 

August  23,  an  alarming  fire  at  Barnet 
required  the  presence  of  the  London  fire- 
men ;  this  fire  broke  out  on  the  premises 
of  Mr.  Smith,  tallow-mclter,  all  of  which 
were  consumed,  and  ten  other  buildings 
damaged.  The  distance  is  eleven  miles; 
nevertheless,  one  of  the  Establishment 
engines  was  the  third  at  the  fire! 

The  last  distant  fire,  in  this  class,  oc- 
curred on  the  9th  of  October,  when  Ash- 
burton  House,  a  splendid  mansion  on 
Putney-heath,  was  destroyed  by  fire. 
The  premises  were  at  the  time  unoccu- 
pied, except  by  a  policeman  in  charge  of 
them,  and  were  wholly  consumed  before 
any  assistance  could  be  rendered.  The 
destruction  of  this  building  originated  in 
an  ignited  flue :  the  distance  from  town 
is  about  four  miles. 


,  In  eight  other  instances,  the  buildings 
in  which  the  conflagrations  originated 
were  so  completely  on  fire  before  any 
alarm  was  given,  that  it  proved  quite  im- 
possible to  prevent  their  entire  destruc- 
tion ;  these  fires  were  also  for  the  most 
part  on  the  outskirts  of  the  metropolis, 
and  the  buildings  in  general  very  &mall. 

In  six  cases,  the  total  destruction  of 
the  premises  has  been  solely  attributable 
to  the  late  and  scanty  supply  of  water 
which  was  obtained.  This  was  particu- 
larly the  case  ut  Bennondsey-street,  in 
February,  when  four  buildings  were  con- 
sumed, and  several  others  damaged  ;  at 
Silver-street,  Golden-square,  in  March, 
when  five  buildings  were  consumed,  and 
twenty  others  more  or  less  damaged ;  at 
Bermondsey-wall,  in  April,  when  one 
building  was  consumed,  and  three  others 
damaged ;  at  Charter-House-square,  in 
August,  when  five  buildings  were  burned 
down,  and  nearly  thirty  others  damaged  ; 
at  Rupert-street,  Haymarket,  in  the  same 
month,  when  two  buildings  were  con- 
sumed, and  ten  others  damaged ;  and 
also  at  Bridgewater-square,  in  the  very 
same  month,  when  five  of  the  premises 
were  entirely  destroyed,  and  nineteen 
much  injured. 

The  remaining  nine  fires,  in  this  divi- 
sion, owe  their  complete  destruction  to 
the  combustible  character  of  the  build- 
ings themselves,  being  mostly  composed 
of  timber,  and  to  the  inflammable  nature 
of  their  contents. 

Of  the  125  fires,  at  which  considerab'e 
damage  was  sustained,  each  one  presented 
a  desperaie  struggle  for  the  mastery,  be- 
tween the  firemen  and  the  powerful  ele- 
ment to  which  they  were  opposed.  In 
all  these  case?,  however,  the  coolness, 
perseverance,  and  intrepidity  of  the  fire- 
men, ultimately  triumphed. 

The  following  list  exhibits  a  classifica- 
tion of  the  trades  occupying  the  pre- 
mises at  which  the  foregoing  fires  nave 
taken  place ;  care  having  been  taken  to 
discriminate  between  the  fires  that  origi- 
nated in  that  part  of  the  building  occu- 
pied in  trade  or  manufacture,  and  those 
that  have  happened  in  and  damaged  the 
dwelling  parts  only,  by  placing  the  latter 
under  the  respective  hods  of  private 
dwellings  or  Iodging-hot*ses ;  for  the 
purpose  of  showing  the  comparative  lia- 
bility of  each  particular  calling  to  acci- 
dent from  fire ; — 
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Bakers  •••*«.....••* 

Basket- makers  

Booksellers,  Binders,  and  Stationers.... 

Brewers  

Brokers  ,  

Builders  

Butchers  

Cabinet-makers  

Caue-dyers  

Carpenters  and  workers  in  wood,  not  Ca 

binet-makers  , 

Chandlers  , 

Chemists,  manufacturing  

Coach  makers  

Coacb-painters    

Coffee- roasters   

Coffee-shops  and  Chop-houses, 


Confectioners  

Cork- burners  

Curriers  

Distillers  . .   

Dyers  

Eating-houses  

Farms  

Feather  Merchants  

Fellmongers  

Gaming-houses  

Gas-works  

Glass-blowers,  private 

Grocers  ....  •  

Hat-makers   

Horse-hair  Merchants 
India-rubber  Manufacturer.1 

Lamp-black-makers  

Lodgings  

Lucifer  Match-maker  . . . . 

Maltsters  

Marine-stores,  dealers  in,  . 


1G3 
7 
1 
1 
I 
1 
2 
1 
1 
1 
4 
2 
145 
I 
1 
2 
1 

4? 
1 
3 
2 
2 
2 
7 
1 
4 
1 
a 
5 

1 

32 
1 
3 
1 
1 
2 

N 

The  following  table  shows  the  distribution  of  these  fires  throughout  the  twenty- 
four  hours: — 


18 
2 
2 
1 

10 
1 
1 

9 
o 

m 

13 
4 
3 
2 
1 

2 
7 

Colour-makers  i  2 

1 
'2 
2 
1 
2 
3 
3 
2 
1 
2 
1 
1 

r> 


Carried  forward. 


2 
1 
1 
1 

48 
1 

2 
1 


103 


Brought  forward.  *•••«. 

Oil  and  Colour-men  

Oil  and  Pickle-merchants  

Painters  and  Glaziers  .  •  

Paper-stainers  

Paper-hangers  

Pastry-cooks  

Pawnbrokers  

Picture-dealer  

Pitch -maker  »  

Printers,  Letter-press  ............... 

Printers,  Copper-plate  

Private  dwellings  

Prison  ,  

Public  Dancing-room  

Rag-merchants  

Rope- maker   

Sale-shops  (no  hazardous  goods)  

Saw-mill  

Ships  *  

Ships,  steam  

Ship-builders  *  ."  

Soap  and  Candle-makers  

Stables  

Starch-makers  

Tallow  Chandlers  

Theatre   •  

Tinmen,  Braziers,  and  Smiths  ....... 

Under  repair  

Unoccupied  

Varnish-makers  

Victuallers  .   

Vitriol-makers,  t  

Warehouses  

Weavers  

Wine  and  Spirit-merchants  

Woolstaplcrs  

Workhouses  


Total. 


Fir»t 

Second 

Third 

Fourth 

Fifth 

Sixth 

Seventh 

Eighth 

I 

Ninth 

Tenth 

Eleventh!  Twelfth 

Hour. 

Hour. 

Hour. 

Hour. 

Hour. 

Hour. 

Hour. 

Hour. 

Hour. 

Hour. 

Htfor. 

A.M. 

Id 

10 

11 

10 

10 

15 

13 

8 

10 

 * — 

12 



P.M 

22 

21 

20 

25 

22 

M 

40 

25 

21 

24 

The  dally  distribution  has  been  remarkably  uniform,  viz.:— 


Monday. 

Tuesday. 

Wednesday. 

Thursday. 

Friday. 

- 1  - 

Saturday. 

Sunday. 

■  ^  ™» 

02 

72 

00 

07 

03 

M 

Making  the  annual  average  of  fires  for  any  particular  day  in  the  week  siaty-seven. 
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The  usual  vigilance  has  been  exercised,     of  fires.   Enough  has  been  done,  hdw- 

to  ascertain  as  far  as  possible  the  causes     ever,  to  show,  that  the  causes  are  very 

which  have  led  to  these  fires ;  but  much     much  of  the  usual  character,  and  the 
difficulty  necessarily  attends  the  prose-     perusal  of  this  summary,  if  properly  con- 
cution  of  this  inquiry,  and  in  nearly  a     sidered,  furnishes  a  highly  useful  lessOh 
hundred  cases  it  has  been  found  ahso-     to  all  persons, 
lutely  impossible  to  determine  the  origin 

■ 

There  hate  been  fires  occasioned  by  accidents  of  various  kinds,  ascertained 

to  be,  for  the  most  part,  unavoidable                                              •  •  14 

Bed-curtains  set  fire  to  .   52 

Candles,  various  accidents  with,   36 

Carelessness,  palpable  instances  of,   19 

Children  playing  with  fire  •   5 

Drunkenness   3 

Fireworks   3 

Fires  kindled  on  hearths  and  other  improper  places   9 

Flues  and  chimneys,  defective,  foul,  or  ignited   69 

Fumigation  and  bug-hunting   7 

Furnaces  overheated,  &c   2 

Gas,  sundry  accidents  with,  .  .  •  »  . .  39 

Heating  of  hay  and  straw   3 

Ditto  of  lampblack    1 

Ditto  of  lime                                                               < .  •  •   4 

Ditto  of  rags   1 

Linen,  incautiously  hung  before  /i res,  &e   22 

Shavings,  loose  ignited  .'   9 

Stoves  and  stove-pipes,  defective  setting  or  overheating  of,  &c   1] 

Trade,  application  of  firc-hcat  to  various  purposes  of,  &c   39 

Tobacco-smoking   4 

Unknown   91 

Wilful   6 

W  indow-curtains  set  fire  to   22 

Total  471 


Ik  will  be  observed,  that  much  danger 
still  arises  from  the  imperfect  construc- 
tion of  flues  and  chimneys,  and  also 
from  the  defective  setting  of  stoves  and 
stove-pipes.  The  shametul  practice  of 
builders  introducing  the  ends  of  joists, 
pieces  of  bond  timber,  &c,  closely 
abutting  upon,  or  actually  entering  into 
fines*  coupled  with  the  negligence  bo 
often  erinced  by  the  occupiers  of  the 
buildings  towards  their  efficient  cleans- 
ing, are  continually  creating  numberless 
annoyances,  and  placing  lives  and  pro- 
perty, to  a  great  extent,  in  imminent 
danger.  The  most  fruitful  source  of 
accident,  however,  still  continues  to  ori- 
ginate in  the  mismanagement  of  candles, 
especially  in  the  vicinity  of  curtains,  no 
fewer  than  74  accidents  of  this  descrip- 
tion being  recorded  in  the  present  re- 
port. Placing  a  candle  near  to  either 
be4  or  window-curtains  is  a  most  im- 
proper practice ;  for,  although  the  dis- 
tance may  be  five  or  six  inches,  or  evtn 


more,  yet  the  opening  of  a  door,  the 
moving  about  of  individuals,  or  a  sudden 
gust  of  wind,  may  bring  the  curtains  in 
contact  with  the  flames,  and,  if  prompt 
assistance  be  nut  at  hand,  may  involve 
the  premises  in  ruin.  Mr.  Dudley,  in 
the  Tocsin,  very  justly  observes,  44  Fifty 
years  ago,  all  bed-furniture,  curtains, 
&c.  were  made  of  substantial  stuffs; 
our  forefathers  would  have  laughed  to 
scorn  the  idea  of  sleeping  shrouded  with 
chintz  and  gauze,  and  a  twinkling  gas- 
light, floating  in  a  glass  tumbler,  which 
even  a  poor  fly,  with  the  vibration  of  its 
wings,  will  extinguish." 

The  fact  is,  that  no  unguarded  light 
should  ever  be  permitted  in  any  stable, 
warehouse,  cellar,  or  bed-chamber; 
cheap,  convenient,  and  even  elegant  hand 
lamps  and  lanterns  suited  (o  these  uses, 
are  to  be  met  with  in  abundance.  It  is  an 
important  fact,  that  no  instance  of  acci- 
deut  by  fire  from  the  use  of  enclosed 
lights,  has  been  met  with  among  all  the 
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calamities  of  the  last  few  years  ;  neglect 
of  this  precaution,  however,  cau  ed  the 
destruction  of  thirty  huildings  in  Char- 
ter-house-square  alone  last  year.  Open* 
exposed  lamps,  have  occasioned  serious 
accidents,  for  they  are  not  a  whit  better 
than  candles  ;  hut  enclosed  within  glass 
walls,  the  iight  is  greatly  improved,  and 
the  chance  of  accident  incomparably 
small ;  indeed,  with  even  ordinary  care, 
such  an  event  is  next  to  impossible. 

Several  accidents  have  arisen  from 
want  of  proper  care  in  repairing  of 
gas-pipes  and  fittings.  Surely  the  men 
employed  upon  such  work  ought,  above 
all  others,  to  be  well  aware  of  the  con- 
sequences of  bringing  a  light  near  an 
open  gas-pipe.  Several  of  these  acci- 
dents evince,  either  an  ignorance  or  a 
thoughtlessness,  that  exceeds  all  belief. 

It  is  my  painful  task  to  record  seven 
fatal  fires  in  1835,  which  have  been  at- 
tended wiih  a  loss  of  14  lives. 

The  first  of  these  occurred  on  the 
l/ih  of  January,  when  Mrs.  Davenport, 
an  aged  and  infirm  lady,  was  burned  to 
death  in  her  residence,  No.  4,  Sussex- 
place,  Canonbury-pluce,  Islington;  the 
origin  of  the  fire  was  never  discovered. 

The  next  occurred  on  the  2d  of  March, 
when  the  premises  of  Messrs.  Tapprel 
and  Holland,  cabinet-makers,  in  Tent- 
court,  Silver-street,  Golden-square,  were 
consumed,  and  many  other  buildings 
much  injured.  The  "body  of  a  sweep, 
unknown,  was  found  by  the  firemen 
while  digging  on  the  ruins  three  days 
afterwards,  and  it  is  generally  supposed 
that  he  was  killed  by  the  falling  of  a  wall, 
from  which  several  of  the  firemen  had  a 
most  miraculous  escape.  On  the  17th 
of  the  same  month,  three  young  girls, 
employed  in  Mr.  Bell's  Lucifer-match 
manufactory,  at  Wandsworth, were  killed 
by  an  accidental  combustion  of  the 
highly  daugerous  materials  on  which 
they  were  at  woik. 

The  fourth  fatal  fire  occurred  on  the 
30th  of  April,  at  Mr.  Wheelei's,  baker, 
No.  1,  Canning  place,  Old-street ;  whose 
premises  were  consumed,  and  his  niece 
and  the  female  servant  were  burned  in 
their  bed*,  before  any  alarm  could  be 
given.  Mr.  Wheeler  and  his  men  es- 
caped from  the  lower  part  of  the  pre- 
mises, with  the  greatest  difficulty. 

On  the  18th  of  June  a  child  set  fire 
to  its  clothec,  and  was  burned  to  death, 
in  Husband-street,  St.  James's;  and, 


on  the  16th  November.a  similar  accident 
happened  in  Oakley-street,  Lambeth. 

The  last  fatal  fire  was  that. on  the 
1st  of  December,  at  the  house  of 
Messrs.  Chinnock  and  Sen,  cabinet- 
makers, in  Tot  ten  ham -court-road,  when 
five  persons  perished;  viz.  a  male  lod- 
ger, who  was  at  the  lime  so  much 
intoxicated  as  to  be  unable  to  per- 
ceive his  danger,  or  to  make  any 
effort  towards  effecting  his  escape;  a 
child  who  died  from  the  injuries  it  re- 
ceived in  being  dropped  from  an  upper 
window ;  and  three  young  females,  who, 
in  their  terror,  fled  into  a  back  apart- 
ment, from  which  there  could  be  no 
escape,  and  thus  unfortunately  shut 
themselves  out  from  the  possibility  of 
any  external  assistance  being  rendered 
to  them. 

No  intelligence  of  the  conflagration 
at  Hatfield  House,  Hertfordshire,  having 
been  given  at  either  of  the  London  Fire 
Establishment  Stations,  it  was  not  at- 
tended by  any  of  their  men  or  engines ; 
that  fire,  therefore,  with  its  fatal  result, 
is  not  included  in  this  report. 

Of  the  above  fourteen  unfortunate  in- 
dividuals,  two  only  could  have  been  res- 
cued from  their  uutimely  fate  by  any  hu- 
man effort ;  these  were  the  male  lodger  at 
Messrs.  Chinnock's  and  the  child;  these 
two  lives,  under  the  most  favourable  cir- 
cumstances (such  as  convenient  appara- 
tus, with  skilful  assistants  being  on  the 
immediate  spot),  might  possibly  have 
been  saved ;  but,  in  all  the  other  cases,  life 
was  extinct  before  any  alarm  was  raised  ; 
and,  therefore,  before  any  assistance 
could  possibly  he  afforded. 

Jn  consequence  of  the  melancholy 
loss  of  life  at  Messrs.  Chinnock's  fire, 
much  excitement  was  occasioned  in  the 
public  mind,  especially  in  the  immediate 
neighbourhood  of  that  calamity.  A 
met  ling  of  the  inhabitants  of  St.  Pan- 
eras  was  held  at  the  Fitzroy  tavern, 
Charlotte-street,  at  which  it  was  re- 
solved to  provide  an  engine  and  fire- 
ladders  in  the  south-western  district  of 
that  parish,  to  prevent,  as  far  as  pos« 
Bible,  the  recurrence  of  such  a  frightful 
catastrophe  as  that  just  adverted  to. 
The  committee  appointed  to  carry  this 
resolution  into  effect,  have  accord- 
ingly purchased  a  powerful  fire-engine, 
equipped  in  the  most  complete  manner, 
aud  ordered  three  sets  (of  six  lengths 
each)  of  the  portable  fire-ladders  em- 
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ployed  by  the  firemen  of  the  London 
Establishment,  which  are  to  be  judi- 
ciously stationed  in  the  district ;  a  key 
to  be  kept  by  each  member  of  the  com- 
mittee, by  the  policemen  on  duty,  and 
at  the  public-houses  in  the  vicinity. 
The  committee  have  likewise  selected  a 
fire-escape  of  a  very  superior  character, 
previously  adopted  at  Liverpool,  in- 
vented by  Mr.  Ford,  of  which  your 
readers  will  most  likely  learn  more 
hereafter. 

It  is  highly  important  I  hat  the  public 
should  know  that  each  of  the  large  en- 
gines belonging  to  the  London  Fire- 
Establishment  carries  with  it  at  all 
times  three  most  efficient  means  of  as- 
sisting in  the  preservation  of  life  from 
a  house  on  fire,  where  the  opportunity 
of  escape  by  door,  or  along  the  roof,  is 
unhappily  cut  oft'.  There  are  in  all 
twenty-three  engines,  so  provided,  be- 
longing- to  this  establishment,  stationed 
in  various  parts  of  the  metropolis  ;  and, 
on  the  occasion  of  the  dreadful  calamity 
in  Tottenham-court-road,  couM  the  in- 
mates have  remained  in  the  building  till 
some  of  the  engines  arrived,  the  fearful 
sac ri rice  of  life  that  took  place  there 
might  have  been  averted  ;  but,  unfor- 
tunately, the  flames  spread  so  rapidly, 
that,  before  any  engine  could  reach  the 
spot — in  fact,  almost  as  soon  as  the 
alarm  was  given — the  building  became 
one  blaze  of  fire  from  top  to  bottom. 

The  means  of  escape  alluded  to  are 
these  : — First,  each  engine  carries  two 
seven-feet  lengths  of  the  improved  scal- 
ing-ladders ;  which  have  been  fully  de- 
scribed at  page  184  of  your  22d  volume. 
The  two  lengths,  when  joined,  which 
cap  be  done  in  an  instant,  form  a  ladder 
thirteen  feet  high ;  one  foot  being  lost 
in  the  juoction.  As  all  the  lengths  of 
ladder  carried  by  the  different  engines 
are  constructed  precisely  alike,  the  ar- 
rival of  a  second  engine  admits  of  an 
immediate  doubling  of  the  length  of 
the  ladder.  Three  engines  (and  there 
are  generally  from  eight  to  ten  in  im- 
mediate attendance  at  any  fire  of  mag- 
nitude) would  afford  a  ladder  of  forty 
feet  length,  which  is  amply  sufficient 
for  all  ordinary  occasions  ;  buf,  if  ne- 
cessary, it  might,  by  further  junctions, 
be  lengthened  almost  indefinitely. 

Secondly, — Each  engine  is  provided 
with  one  of  Baton's  fire-escapes,  which 
consists  of  a  large  and  strong  canvas 


sheet,  with  hand-holes  at  the  sides,  so 
that,  when  held  extended,  a  person  may 
jump  into  it  from  a  lofty  window,  with- 
out any  great  risk. 

The  third  means  of  assistance  carried 
are,  two  strong  lines  of  2-inch  rope, 
and  a  slighter  one;  each  of  great 
length.  The  end  of  one  of  these  ropes 
being  conveyed  to  the  window,  would 
afford  to  the  endangered  person  a  mode 
of  escape  that  the  most  timid  might 
avail  himself  of.  It  would  only  be  ne- 
cessary to  pass  the  rope  once  round  a 
bed-post,  a  strong  honk,  the  bar  of  a 
grate,  or  almost  any  fixture,  and  then 
fasten  it  round  his  waist,  and,  getting 
out  of  the  window,  the  firemen  would 
retain  the  other  end  of  the  rope,  and 
gradually  lower  him  to  the  ground. 
There  are  also  many  other  ways  in 
which  the  ropes  might  be  rendertd 
ava  lable  for  the  same  purpose. 

Mr.  Braidwood  suggests  that  it  would 
be  an  excellent  means  of  increased 
safety,  if  several  lengths  of  the  im- 

I> roved  ladders  were  kept  at  each  pc- 
ice-station.  They  might,  without  the 
least  inconvenience,  be  hung  up  In  se- 
parate lengths  against  the  sides  of  the 
station-room,  and  could  be  readily  lifted 
down  and  run  off  with  to  the  scene  of 
any  dangerous  fire.  A  policeman  might 
with  ease  carry  two  lengths,  and  yet 
proceed  at  a  running  pace,  or  even  four 
lengths  for  a  short  distance,  without 
any  extraordinary  exertion  of  strength. 
A  canvas  tsheet  and  rope-lines  might 
be  likewise  kept  at  the  police-stations, 
as  additional  means  of  assistance. 

At  any  rate,  the  present  parochial 
fire-ladders  should  be  placed  in  conve- 
nient and  accessible  situations.  They 
should  be  hung  up  within  reach,  and  no 
locks  should,  upon  any  account,  be  per- 
mitted longer  to  make  them  fixtures  to 
the  walls.  I  know  that  many  persons 
object  to  discontinue  the  locks;  argu- 
ing, that,  if  the  ladders  were  not  so 
fastened,  they  would  inevitably  be 
stolen ;  but  this  may  be  prevented  by 
a  very  simple  expedient :  let  all  the 
fire-ladders  be  branded,  and  annually 
painted  red.  No  parties  could  remove 
either  a  two  or  a  three-story  ladder  far, 
without  being  seen  by  the  watchmen  or 
police,  who  would  then  immediately  re- 
cognise the  ladder  by  its  colour,  and 
would  know  that  their  services  were  re- 
quired at  the  spot  to  which  it  was  being 
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conveyed  ;  or,*  if  being  improperly  re- 
moved, would1  instantly  detect  and  ap- 
prehend the  offenders. 

The  efficiently-equipped  and  well- 
trained  body  of  firemen  who  now  pro- 
tect the  metropolis,  have  rendered  any 
other  provision  much  less  needful  than 
it  formerly  was  ;  but,  when  we  consider 
that,  out  of  nearly  500  fires  last  year, 
seven  of  them  attended  with  loss  of  life, 
only  one  instance  occurred  in  which  ex- 
ternal aid  could  have  been  useful,  the 
necessity  of  internal  and  individual 
modes  of  escape  becomes  strikingly 
apparent 

A  modem  writer  (Leigh  Hunt)  very 
justly  says,  "  All  the  fires  in  this  great 
metropolis,  and  the  frightful  catas- 
trophes which  are  often  the  result,  do 
not  show  the  inhabitants  that  they  ought 
to  take  measures  to  guard  against  them, 
and  that  these  measures  are  among  the 
easiest  things  in  the  world  :  every  man 
who  has  a  family,  and  whose  house  is 
too  high  to  allow  of  jumping  out  of  the 
windows,  ought  to  consider  himself 
bound  to  have  a  fire-escape.  What  sig- 
nifies all  the  care  he  has  taken  to  be  a 
good  husband  or  father,  and  all  the  pro- 
vision  he  has  made  for  the  well-being 
of  his  children  in  after  life,  if,  in  one 
.  frightful  moment,  in  the  dead  of  night, 
with  horror  glaring  in  their  faces,  and 
tender  and  despairing  words  swallowed 
up  in  burning  and  suffocation,  amidst 
cracking  beams  and  rafters,  sinking 
floors,  and  a  whole  yielding  gulf  of 
agony,  they  are  all  to  cease  to  be  ! — to 
perish  like  so  many  vermin  in  a  wall  ! 
A  time,  perhaps,  will  come,  when  every 
window  in  a  high  bed-chamber  will  have 
an  escape  to  it,  as  a  matter  of  course  ; 
but  it  is  a  terrible  pity  meanwhile,  that, 
for  want  of  a  little  imagination  out 
Of  the  common  pale  of  their  Mondays 
and  Wednesdays,  a  whole  metropolis, 
piquing  themselves  on  their  love  of  their 
families,  should  subject  themselves,  and 
the  dearest  objects  of  their  affection,  to 
these  infernal  accidents." 

But,  after  all,  the  fourteen  individuals 
alluded  to  above,  form  but  a  very  small 
portion  of  the  number  of  persons  actu- 
ally burned  to  death  within  the  last 
twelve  months.  The  riumber  6f  per- 
sons Who  have  lost  their  lives  from  ig- 
niting their  wearing  apparel,  is  truly 
appalling.  Above  a  hundred  indivi- 
duals—principally females  and  children 


—have  perished  in  this  manner,  during 
the  period  under  review.  Scarcely  a 
newspaper  can  be  taken  up  without  find- 
ing one  or  more  catastrophes  of  this 
kind  recorded  in  its  columns,  the  details 
of  which  too  often  display  an  awful  neg- 
lect of  every  ordinary  precaution,  or  a 
lamentable  disregard  of  the  dictates  of 
common  sense. 

The  practice  of  permitting  children 
at  any  time  to  play  with  fire  in  any 
shape,  and  of  allowing  unguarded  fires 
where  young  children  are  left,  are  both 
highly  culpable,  and  cannot  be  too 
severely  censured.  High  fenden,  or 
wire  fire-uuarda,  would  prevent  many, 
if  not  all,  of  these  distressing  calamities, 
which  are  continually  harrowing  up  our 
souls.  These  dreadful  accidents  fre- 
quently proceed  from  females  standing 
too  near  the  fire,  when  the  opening  of 
the  door,  and  the  attraction  of  the  fire, 
draws  the  light  material  of  their  dresa 
into  the  flame  When  a  female  die- 
covers  her  dress  to  be  on  fire,  she  too 
frequently  runs  screaming  about  the 
room  ;  and  if  no  one  is  there  to  assist 
her,  she  opens  the  door,  and  rushes  out 
to  seek  assistance.  By  the  motion  of 
the  lighted  clothes  and  the  air,  the 
greatest  rapidity  and  fierceness  ate 
given  to  the  fire,  and  the  face,  neck, 
and  arms  are  instantly  enveloped  in 
flames.  The  proper  course,  when  a  fe- 
male finds  her  apparel  on  fire,  would 
be  instantly  to  throw  herself  at  full 
length  upon  the  floor— if  possible  on  a 
hearth-rug  or  carpet;  by  wrapping  it 
round,  the  fire  will  be  immediately  ex- 
tinguished.  Jf  neither  of  these  things 
are  at  hand,  she  should  roll  over  on  the 
floor  until  the  part  on  fire  is  undermost, 
and  then  press  her  clothes  to  the  floor 
as  well  as  she  can  with  her  hands.  If 
her  clothes  are  on  fire  all  round,  she 
must  keep  rolling  over  and  over,  slowly; 
the  portion  of  dress  that  is  under  her 
will  be  extinguished,  and  the  parts  abote 
it  will  burn  feebly  and  harmlessly,  com- 
pared to  what  they  would  do  were  the 
sufferer  in  an  erect  position.  If  there 
is  another  person  in  the  room,  the  one 
on  fire  should  drop  down,  as  directed 
above,  and  the  other  should  imme- 
diately throw  a  carpet,  rug,  woolleo- 
shawl,  cloak,  coat,  or  any  incombus- 
tible wrapper  at  hand,  over  the  sufferer, 
pressing  it  Closely  round  her,  until  the 
fire  is  completely  extinguished. 
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The  disastrous  consequences  of  a  late 
and  scanty  supply  of  water  having  been 
severely  felt  at  several  large  fires  last 
summer,  particularly  at  those  in  Char- 
ter-house and  Bridge  water-squares,  much 
public  disapprobation  was  expressed, 
especially  in  the  districts  where  the  evils 
were  experienced.    Several  meetings 
were  held  in  consequence,  and  the  mat- 
ter was  eventually  taken  up  by  the 
Court  of  Common  Council ;  the  result 
of  this  investigation,  however,  I  must 
defer  till  some  more  convenient  oppor- 
tunity, merely  at  this  time  stating,  that 
during  last  year  I  had  the  gratification 
of  seeing  two  contrivances  of  mine  for 
obtaining  a  speedy  and  convenient  sup- 
ply of  water'to  fire-engines,  extensively 
and  successfully  employed.    These  are, 
my  portable-damt  described  at  p.  190  of 
your  eighth  volume,  and  my  improved 
stopping-board,  noticed  at  p.  38  of  your 
twelfth.    The  nature  of  this  gratifica- 
tion will  be  better  understood,  when  I 
state  that,  for  nearly  thirteeu  years,  I 
have  been  labouring  incessantly  to  over- 
come the  opposition  made  by  ignorance 
and  prejudice  to  their  introduction.  The 
same  spirit  of  mischief  that  so  long  re- 
sisted their  adoption,  still  contrives 
greatly  to  circumscribe  their  general 
usefulness.    Sufficient  has  been  done, 
however,  fully  to  prove  their  practical 
utility ;  several  of  the  Fire-Establishment 
engines  are  provided  with  the  portable- 
dam  (an  improved  construction  of  which 
will  form  the  subject  of  another  paper), 
and  the  men  find  a  great  saving  of  time 
in  its  use,  from  the  facility  afforded  of 
getting  the  engine  to  work — a  suffi- 
cient body  of  water  being  immediately 
collected  to  cover  the  rose  of  the  suc- 
tion-pipe, without  any  paving-stones 
having  to  be  displaced.    1  have  placed 
patterns  of  these  simple  contrivances 
{pro  bono  publico)  with  Mr.  Merry- 
weather,  engine-maker,  Long-acre,  of 
whom  any  that  are  required  can  be  ob- 
tained. 

J  have  much  pleasure  in  learning  that 
the  fire-police  at  Edinburgh,  under  Mr. 
Patersou,  and  that  at  Manchester,  under 
Mr.  Ruse,  continue  to  prove  eminently 
successful.  The  establishment  more 
recently  formed  at  Liverpool,  also  pro- 
mises well. 

In  Paris,  an  excellent  plan  has  re- 
cently been  adopted,  to  familiarise  the 
troops  of  the  line  with  the  duties  of 


firemen.   A  certain  number  of  men  arc 
placed  every  day  under  the  direction  of 
the  commandant  of  that  body,  and  in- 
structed in  all  the  details  of  that  ser- 
vice.  The  Parisian  firemen  have  also 
lately  introduced  our  countryman,  Mr. 
Dean's  pneumatic  apparatus  for  en- 
abling a  fireman  to  go  into  apartments 
on  fire,  at  those  times  when  the  smoke 
would  inevitably  suffocate  any  person 
not  so  protected.    It  will,  doubtless,  be 
in  the  recollection  of  many  of  your 
readers,  that  at  a  meeting  of  the  So- 
ciety for  Preventing  Loss  of  Life  by 
Fire,  held  at  No.  18,  Aldermanbury,  in* 
February,  1829,  Mr.  Dean  exhibited  an 
apparatus,  the  eilicacy  of  which  he  de- 
monstrated by  a  very  satisfactory  expe 
riment.    In  the  yaid  adjoining  to  the 
room  where  the  meeting  was  held,  and 
in  the  view  of  a  great  portion  of  the 
assembly,  a  close  room  was  purposely 
filled   with  the  fumes  from  burning 
brimstone,  and  black  coal  smoke.  The 
most  noisome  smoke  having  been  gene- 
rated, Mr.  Dean,  equipped  with  his  ap- 
paratus, went  boldly  into  the  midst  of 
it,  and  remained  there  for  a  considerable 
time,  utitil  ca  led  forth  amid  the  plau- 
dits of  the  meeting. 

The  apparatus  employed,  consisted  of 
a  leathern  jacket  and  copper  head-piece, 
a  constant  supply  of  pure  air  being 
thrown  iato  it  through  a  leather  hose, 
by  means  of  a  pair  of  small  bellows. 
Not  finding  any  party  willing  to  adopt 
his  invention,  in  the  way  he  proposed, 
he  applied  it  to  another  widely  different 
purpose,  and  attained  much  celebrity 
as  a  diver.  The  Parisian?,  however, 
have  re-invented  Dean's  apparatus,  and 
employed  it  for  the  purpose  originally 
intended,  with  so  much  success,  that 
an  account  of  it  has  been  sent  over  to 
us  as  a  new,  ingenious,  and  valuable 
French  invention. 

In  some  few  cases,  such,  for  instance, 
as  fires  in  imperfectly  ventilated  cellars, 
it  may,  no  doubt,  be  advantageously 
employed ;  but,  in  genera),  I  think  it 
would  be  found  that  the  inconvenience 
arising  from  the  incumbrance  would  more 
than  counterbalance  its  occasional  use- 
fulness. 

The  London  Fire-Establishment's  en- 
gine-house in  Farringdon-street,  which 
is. most  eligibly  situated,  being  very 
small  and  inconvenient,  the  coinmistee 
of  management  purchased  some  houses 


Digitized  by  GeJCglc* 


364 


LONDON  FIRES  IN  1885. 


in  the  same  street,  at  the  corner  of 
Bear-alley,  on  the  site  of  which  they 
hive  caused  a  very  handsome  and  ca- 
pacious edifice  to  lie  erected,  by  Mr. 
Griinsdale,  from  the  design  of  E.  Brown, 
Esq.,  architect, a  frontelevation of  which 
accompanies  this  paper.  There  is  stand- 
ing room  for  three  engines  on  the 
ground  floor  in  front,  with  a  watch- 
room  and  convenient  stalling  behind. 
The  upper  part  is  occupied  by  the  fore- 
man of  the  district,  and  the  men  at- 
tached to  this  station.  A  very  pretty 
geometrical  staircase,  the  whole  of  the 
cisterns,  sinks,  some  of  the  chimney- 
pieces,  and  the  flat  roof,  are  of  thick 
slate,  the  extensive  employment  of 
which  material  does  credit  to  the  judg- 
ment of  the  builders.  The  general  in. 
traduction  of  this  highly  useful  article 
cannot  be  too  strongly  recommended ; 
and  the  managers  of  the  London  Fire- 
Establishment  ("  with  all  the  appliances 
and  means  to  boot"  which  they  here 
possess  for  suppressing  fire)  have  set  a 


praiseworthy  example  by  its  adaptation 
in  this  particular  case.  Prevention  is 
always  much  better  than  cure ;  and  I 
will  assert,  without  fear  of  contradic- 
tion, that  the  universal  employment  of 
stairs  of  the  above  description,  would, 
without  any  other  precaution,  go  far  to 
reduce  very  materially  the  amount  of 
damage  done  to  buildings  by  fire,  and 
also  to  prevent  the  loss  of  life  by  which 
they  are  too  frequently  attended. 

The  engine- station  in  Bedfordbury 
being  also  inconveniently  small,  and 
rather  out  of  the  way,  a  suitable  spot 
of  ground  has  been  selected  in  Chan-- 
dos-street,  Covent  garden,  where  a  su- 
perior building  will  shortly  be  erected, 
and  the  engines  transferred  thither  from 
the  Bedfordbury  station. 

The  following  is  a  correct  list  of  the 
present  engine-stations  belonging  to 
the  London  Fire- Establishment,  at  any 
of  which  the  most  prompt  and  effectual 
assistance  can  at  all  times  be  obtained : — 


No. 


If 
2« 

3 

4 

5* 

6* 

7 

8» 

9 
10 
11 

12 

13f 

I4f 

15 

16 

17 

18f 

19 


STATION'S. 


Schoolhouse-lane,  Ratcliffe   

Wellclose-square. .,  . . . . . 

Jeffrey-square,  St.  Mary-Axe   

Whiteeross-street.   ....... 

Watling  street  

Farringdon-strcct  .'  

French -Horn-yard,  High  Holborn  .......... 

Bedfordbury,  Covent  Garden  

Crown-street,  Soho  

Well-street,  Oxford  street   

Baker-street,  Portman- square  

King-street,  Golden-square  

Horseferry-road,  Westminster  

PedlarVacre,  Lambeth    ... 

Waterloo-road  

Southwaik-bridgeroad  ,  

M  organ*  s-lane,  Tooley-strect  

Paradise-row,  Rothcrhithe  

Floating-engine— off  King's  Stairs,  Rother 
hithe   


No.  of 

Engines. 


1 

3 
2 
1 

3 
3 
1 

3 
2 
1 
1 

2 
I 
1 
I 

2 
1 
1 


Total 


31 


No.  of  Men. 


2 
10 
7 
5 
10 
8 
5 
8 
.) 
5 
4 
6 
I 
1 
5 
7 
5 
2 


On  the  31st  of  December,  the  Lon- 
don Fire- Establishment  completed  the 
third  year  of  its  existence,  being  the 
period  for  which  it  was  originally 
forme d.  Its  progress  during  this  short 
space  of  time,  has  been  such  as  to  re- 
alise the  best  expectations  of  its  founds 


ers,  and  has  fully  demonstrated  its  im- 
portance in  a  public  point  of  view,  as 
well  as  its  great  practical  utility. 

The  immense  advantages  of  the  united 
system,  during  its  brief  career,  must 
have  been  strikingly  apparent  to  every 
attentive  observer;  one  convincing  proof 


•  These  are  double  stations. 
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of  the  opiuion  generally  entertained  of 
its  advantages,  is  the  fact,  that  all  the 
London  fire-offices,*  except  the  County, 
have  now  joined  the  Establishment. 

These  are  the  Alliance,  Atlas,  British, 
Globe,  Guardian,  Hand-in-hand,  Impe- 
rial, London,  Norwich  Union,  Phoenix, 
Protector,  Ro\al  Exchange,  Scottish 
Union,  Suu,  Union,  and  Westminster 
Insurance  Companies. 

Great  diligence  is  constantly  exer- 
cised by  Mr.  Braidwood,  the  superinten- 
clent  of  the  London  Fire- Establishment, 
to  render  the  men,  both  in  equipment 
and  discipline,  as  efficient  as  possible  ; 
and  several  improvements  have  been 
recently  introduced,  which  want  of  room 
prevents  my  noticing  in  detail  at  present. 

Mr.  Braidwood  never  asks  a  man  to 
go  where  he  will  not  enter  himself,  or 
to  execute  any  task  that  he  would  not 
himself  readily  perform ;  on  the  con- 
trary, he  instructs  by  example  rather 
than  by  precept,  and  his  conduct  bus 
been  uniformly  such  as  to  merit  the  ap- 
probation of  his  employers,  and  to  en- 
sure the  most  cordial  esteem  and  enthu- 
siastic co  -operation  of  the  men  under 
his  command. 

The  firemen  continue  steadily  im- 
proving,  and  their  general  character  and 
progress  have  been  of  the  most  credit- 
able and  gratifying  description.  They 
have  become  quite  au  fait  iu  the  mo- 
dern practice  of  entering  burning  build- 
ings, which  they  now  always  do,  as  a 
matter  of  course,  in  the  most  fearless 
and  intrepid  manner. 

^  Several  of  the  men  have  particularly 
distinguished  themselves  in  this  way,  and 
the  good  they  have  thus  effected  is  al- 
most incredible. 

Notwithstanding  the  risk  attendant 
on  this  arduous  and  frequently  danger- 
ous duty,  I  am  happy  to  state  that  only 
one  serious  accident  has  resulted  during 
the  past  year ;  this  was  the  fracture  of 
a  thigh  by  John  Pope,  a  junior  fireman, 
at  a  fire  which  consumed  the  premises 
of  Mr.  Gregory,  oilman,  No.  4,  New- 
ing  ton  cause wav,  on  the  morning  of  the 
18th  of  April 'last.  The  highly  in- 
flammable  contents  of  this  building, 
with  the  great  head  the  flames  hud  at- 
tained before  the  fire  was  known,  ren- 
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dered  it  impossible  to  save  the  pre- 
mises in  which  the  fire  originated  :  by 
great  exertions,  however,  the  destructive 
elemeut  was  prevented  from  extending 
its  ravages. 

I  have  already  bad  occasion  to  allude 
to  the  prompt  attendance  given  by  the 
London  firemen  at  distant  fires.  In  ad- 
dition to  those  places  before  noticed, 
Croydon,  Hendon,  Tottenham,  Wands- 
worth,  Brixton,  Battersea,  Bow,  Poplar, 
Stamford-hill,  and  many  other  places 
equally  distant,  have  experienced  the 
valuable  assistance  so  speedily  afforded 
by  the  engines  of  the  London  Estab- 
lishment: at  most  of  these  places  they 
have  been  second  and  third  upon  the 
spot. 

Nearer  home  their  attendance  has 
been  equally  prompt.  One  evening  last 
month  (for  I  like  recent  cases),  an  alarm 
of  fire  was  given  at  a  house  in  Grace- 
church-street  :  in  a  few  minutes  one 
engine  from  the  station  in  Jeffrey-square, 
and  two  from  the  principal  station  in 
Watling-street,  drew  up  first,  second, 
and  third,  in  gallant  style  ;  although 
there  are  not  less  than  twelve  parish  and 
private  engines  within  two  hundred 
yards  of  the  premises  on  fire  !  This  is 
only  one  instance,  however,  out  of  a 
.  great  number  I  could  relate :  in  fact, 
whenever  any  delay  occur!*,  it  arises 
solely  from  the  firemen  not  having  been 
called.  Although,  generally  speaking, 
the  firemen  have  been  greatly  assisted 
by  strangers  having  given  intelligence 
ot  fires  at  the  several  stations,  and  fre- 
quently by  the  police  having  done  so, 
yet  cases  have  occurred  where  informa- 
tion has  been  improperly  withheld  so 
long  as  to  occasion  the  inoit  serious  con- 
sequences. In  the  course  of  last  year, 
several  bad  fires  have  occurred  within  a 
quarter  of  a  mile  of  the  principal  en- 
gine station  in  Wat  ling-street,  which 
"  the  proper  authorities"  have  suffered 
to  burn  for  fifteen  or  twenty  minutes 
after  their  discovery,  before  any  intel- 
ligence has  been  forwarded  to  the  proper 
quarter. 

The  admirable  regulation  for  for- 
wardiug  the  calls,  and  also  for  stopping 
the  engines  when  not  required,  consti- 
tutes one  of  i he  greatest  beauties  of  the 
combined  system :  a  force  adequate  to 
the  exigencies  of  the  case,  is  at  all  times 
in  immediate  attendance,  while  all  su- 
perfluous running  about  is  prevented. 
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Wishing  the  Establishment  the  suc- 
cess it  so  richly  merits,  and  continued 
health  and  prosperity  to  all  its  members, 

I  remain,  Sir,  yours  respectfully, 
Wm.  Baddeley. 

10.  WilderneM-row,  Gogwell-itreet, 
Jan.  si,  1836. 

professor  barlow's  second  report 
on  railways. 

Since  the  publication  of  his  First  Re- 
port (of  which  we  gave  a  full  abstract  in 
No.  612),  Mr.  Barlow  has  been  again  en- 
gaged by  the  Directors  of  the  London  and 
Birmingham  Railway  "  to  visit  the  Li- 
verpool and  Manchester  Railway,  to  view 
that  line,  and  advise  this  Board  as  to  the 
weight  of  rails,  the  description  of  chairs 
and  fastenings,  the  distance  of  the  sup- 
ports, and  the  size  of  the  blooks  that  he 
would  advise  the  Directors  to  adopt;  and 
to  accompany  such  advice  with  any 
observations  generally  on  the  subject." 

Accordingly,  accompanied  by  two  of 
the  London  Directors,  and  met  at  Liver- 
pool by  two  of  that  town,  he  entered  on 
his  task,  furnished  by  the  liberality  of 
the  Liverpool  and  Manchester  Railway 
Company  with  every  necessary  facility 
and  accommodation. 

The  following  extract,  besides  showing 
the  necessity  of  the  investigation,  presents 
a  vivid  and  faithful  picture  of  the  uncer- 
tainties and  contradictions  into  which 
practical  men  fall  when  they  despise  the 
help  of  theorists,  while  it  gives,  and  on 
proper  grounds,  the  weight  unquestion- 
ably due  to  the  opinions  formed  by  these 
same  practical  men  from  constant  ob- 
servation : — 

**  We  met,  as  appointed,  at  the  Liverpool 
station  of  the  Liverpool  and  Manchester  line, 
and  employed  the  6rst  day  in  examining  the 
state  of  the  rails,  chairs,  and  blocks,  modes 
of  fixing,  and  other  particulars.  In  the 
course  of  this  examination,  I  took  the  op- 
portunity of  inquiring  on  the  spot  the  opinion 
of  the  resident  engineers,  contractors  for 
repairs,  workmen,  and  others,  relative  to 
these  several  points ;  but  I  was  much  disap- 
pointed to  find  those  opinions,  in  most  in- 
stances, discordant,  and  in  many  directly 
contradictory ;  a  circumstance  the  more  re- 
markable, as  one  would  have  thought  that 
five  years'  incessant  practice  would  have  been 
sufficient  to  eradicate  many  early  erroneous 
ideas, 

"  I  am  not  mvself  a  practical  man,  but 
from  my  situation  and  pursuits  \  have  been 


for  nearly  thirty  years  in  almost  constant  in- 
tercourse with  two  of  the  largest  and  most 
varied  mechanical  establishments  in  the  king* 
dom,  and  have,  during  that  time,  witnessed 
or  superintended  a  vast  number  of  experi- 
ments and  trials  on  various  mechanical  sub- 
jects, many  of  which  I  have  afterwards  been 
enabled  to  examine  in  the  works  at  large;  I 
am  therefore,  to  a  certain  extent,  acquainted 
with  what  theory  gives,  and  what  practice 
requires,  and  the  limits  it  prescribes;  so  I 
am  also  with  the  views  and  arguments  of 
practical  men,  who  I  know  sometimes,  like 
other  persons,  in  their  anxiety  to  avoid  one 
evil  lose  sight  of  other  collateral  evils,  which 
their  remedy  iucreascs  or  creates  j  but  1  must 
say  that  I  never  saw  this  so  strongly  marked 
as  on  the  present  occasion,  nor  such  a  diver- 
sity of  conflicting  opinions  on  what  appears 
so  simple  and  plain  a  case.    This  is  a  cir- 
cumstance much  to  be  regretted,  not  only  as 
regards  the  doubts  which  it  naturally  throws 
upon  the  mind  of  proprietors,  embarking 
large  amounts  of  capital  in  the  undertaking,  ' 
but  also  in  respect  to  practical  men  them- 
selves, whose  judgment  must  suffer  deprecia- 
tion by  such  discordance.    Opinions  derived 
from  long  experience  are  exceedingly  valua- 
ble, and  outweigh  all  others,  while  they  are 
consistent  with  facts  and  with  each  other ; 
but  they  are  worse  than  useless  when  they 
lead,  as  in  this  instance,  to  directly  opposite 
conclusions. 

"In  making  these  remarks,  I  beg  to  be 
understood  as  intending  no  disrespect  to  the 
opinions  of  practical  men  generally,  but 
simply  to  show  that  it  was  impossible,  in  this 
ease,  for  me  to  be  guided  by  then),  and 
thereby  to  justify  the  plan  I  soon  determined 
to  adopt;  viz.  to  avoid,  as  far  as  possible, 
argument  founded  on  mere  hypothesis,  and 
to  substitute  for  the  latter,  facts  drawn  from 
actual  experiments,  which  should  be  made 
publicly,  registered  generally,  and  witnessed 
by  any  one  interested  in  the  decision;  and 
moreover,  as  I  intended  to  rest  my  report 
entirely  on  these  data,  I  resolved  to  offer  no 
opinion,  till  I  had  time  to  analyze  and  com- 
pare my  results.  I  am  not  certain  that  this 
plan  of  proceeding  was  quite  what  the  depu- 
tation most  approved,  but  I  feel  convinced 
that  it  was  the  only  way  in  wbieh  justice 
could  be  done  to  the  inquiry,  and  confidence 
obtained  for  the  decision." 

The  dimensions  of  a  railway-bar  to 
support  any  given  quiescent  load  bad  be- 
come pretty  well  known,  but  practical 
men  doubted  and  differed  as  to  what  was 
required  by  an  engine  and  train  tn  mo- 
tion, whether  more  or  less,  and  how 
much.  Knowing  that  the  results  of 
theory,  when  opposed  to  their  pwrious 
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opinions,  obtain  little  confidence  from 
practical  men,  and  would,  therefore,  be 
slighted  by  part  atleast  of  those  for  whose 
guidance  the  inquiry  was  undertaken,  the 
Professor  wisely  resolved  to  found  his  Re- 
port on  experiments  alone ;  and  these  are 
nappily  such  as  may  be  repeated  at  any 
time,  and  at  small  expense,  till  the  results 
from  them  are  established  beyond  dispute. 
A  horizontal  lever,  of  which  the  arms 
were  as  10  to  1,  was  mounted  between 
centres  on  a  plank ;  its  short  end  was 
placed  in  contact  with  the  under-side  of 
the  rail,  and  the  other  showed  the  de- 
flection 10  times  magnified.  The  effects 
produced  by  the  passing  engines  and 
trains  were  minutely  observed  with  this 
deflectometer  j  and  several  instruments 
were  provided,  and  used  at  once,  so  as  to 
show  conveniently  the  effects  produced 
on  different  parts  of  the  bav  ana  its  sup- 
ports, by  the  passing  of  the  same.  load. 
Though  some  objections  might  be  made 
to  the  manner  in  which  it  was  used,  and, 
consequently,  to  the  arguments  for  ren- 
dering its  indications  comparable  with 
those  of  former  experiments,  it  is  certain 
that  it  has  already  furnished  important 
data,  and  that  it  will  become  one  of  the 
most  indispensable  instruments  to  the 
railway  engineer.  Its  first  trial  pro- 
duced the  following  lesson  for  railway 
managers,  which  surely  will  not  be  lost 
upon  them : — 

"  Our  first  experiments  were  only  tentative, 
with  a  view  to  try  the  instrument,  but  even 
in  these  much  was  very  distinctly  shown; 
when,  for  example,  a  train  passed  over,  we 
could  see  clearly  the  operation  of  each  wheel 
upon  the  rail,  which,  where  these  were  well 
laid,  and  the  joints  and  blocks  secure,  were 
only  of  a  certain  amount ;  but  when  the  rails 
were  unlevel,  or  other  irregularities  occurred, 
some  lurch  would  take  place,  towards  the 
middle  or  end  of  the  train,  which  would 
strike  the  rail  with  sufficient  force  to  throw 
up  the  index  to  nearly  double  its  previous 
amount,  indicating,  of  course,  that  it  had, 
in  the  case  in  question,  sustained  a  deflection 
nearly  double  what  it  would  have  done  with 
the  same  weight  in  a  quiescent  state." 

Numerous  and  varied  experiments  with 
this  instrument,  while  they  indicate  a 
small  increase  of  deflection  with  increase 
of  velocity,  seem  also  to  have  ascertained 
that  it  is  too  small  to  need  much  addition 
to  the  strength  of  the  rails ;  for  on  com- 
paring these  observations  with  those  made 
at  Woolwich  with  quiescent  weights,  it 


may  be  doubted  whether,  when  allow- 
ance is  made  for  the  manner  in  which  the 
deflectometer  was  used,  any  real  excess 
of  deflection  was  occasioned  by  the  pass- 
ing load.  This,  however,  was  not  the 
case  with  the  joint  lengths,  where  the  de- 
flection was  40  per  cent,  additional ;  it  is 
not  suggested  how  this  is  to  be  prevented, 
but  it  is  attributed  partly  to  the  looseness 
of  the  chair  and  block. 

It  seemed  desirable  to  know,  whether 
the  deflection  produced  by  lateral  pres- 
sure on  the  outward  rail  in  curves,  re- 
quired an  addition  to  the  strength  of  the 
rail  in  that  direction ;  for  this  purpose  a 
deflectometer  was  constructed  of  a  some- 
what different  shape.  The  result  how- 
ever was,  that  rails  sufficient  for  their 
work  in  other  respects  would  not  fail 
under  this  strain,  so  that  the  subject 
needed  no  further  attention. 

The  deflectometer  rendered  very  appa- 
rent the  importance  of  placing  the  blocks 
in  every  case  opposite  to  each  other. 
Until  this  and  other  precautions  are 
taken,  the  constructors  of  railways  must 
be  content  to  use  rails  very  much  heavier 
than  the  work  of  the  road  actually 
requires : — 

"  In  consequence  of  the  imperfection  of 
these  parts  (the  blocks,  &c),  a  strain  is  oc* 
casionally  thrown  on  the  rail  which  produces 
a  deflection  about  doable  that  which  belongs 
to  the  load  in  question.  This  effect  was  fre- 
quently and  obviously  exhibited  in  the  expe- 
riments with  the  trains.  In  many  oases,  the 
deflectometer  showed  only  the  common 
amount  of  deflection  when  the  engine  (by  far 
the  heaviest  load)  passed  over;  whereas,  per- 
haps in  the  middle,  or  at  the  end  of  the  train, 
a  waggon  would  lureh  over  from  some  irre- 
gularities, and  throw  up  the  index  to  double 
its  former  amount.  This  effect  was  very 
particularly  noticed  by  the  Deputation, 
Directors,  Proprietors,  and  other  parties  pre- 
sent, tt  follows,  therefore,  that  till  greater 
perfection  can  be  obtained  in  railways,  a 
strength  of  bar  more  than  double  that  due  to 
the  mean  strain  must  be  provided.  In  my 
former  Report,  I  have  allowed  50  per  cent, 
beyond  the  doable,  as  a  surplus ;  but  from 
these  experiments,  it  appears  this  allowance 
is  in  excess,  and  that  from  10  to  20  per  ceBt, 
beyond  the  double  will  be  sufficient ;  that  is, 
for  a  13-ton  engine,  as  the  weight  is  at 
present  distributed,  a  strength  of  7  tons 
would  be  an  ample  provision,  and  with  greater 
accuracy  of  construction,  such  as  the  care 
now  taken  may  be  expected  to  ensure,  a  less 
strength  would  be  sufficient  j  or  rather,  al- 
lowing the  same  strength,  an  engine  of  H  ©r 
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16  tons  might  be  passed  over  with  the  greatest 
confidence. 

"  By  referring  to  the  observed  results  in 
the  Appendix,  it  will  be  seen,  that  one  rail 
is  sometimes  depressed  by  one  wheel  a  quarter 
of  an  inch,  while  the  other  wheel  is  perhaps 
on  a  block  ;  and  immediately  after  the  high 
wheel  is  depressed,  and  the  lower  wheel  raised, 
giving  thus  a  rocking  motion  to  the  carriages, 
the  effect  of  which  was  rendered  remarkably 
obvious  by  the  little  instrument  employed. 
No  doubt  much  of  this  is  due  to  a  want  of 
parallelism  in  the  bearing  blocks;  and  there- 
fore, as  one  step  towards  correction,  I  would 
recommend  it  to  be  made  a  special  instruc- 
tion, that  the  blocks  shall  in  every  case  be 
placed  immediately  opposite  to  each  other, 
which  in  parallel  rails  may  always  be  effected 
without  expense  or  inconvenience.  Other 
corrections,  however,  are  necessary,  which 
will  be  noticed  in  their  proper  places." 

Another  branch  of  the  subject  is  the 
length  of  bearing,  and  (be  consequent  in. 
qnirics  as  to  the  sectional  dimensions  of 
the  rail  and  stability  of  the  blocks  and 
chairs.  Adopting  the  parallel  rail,  and 
rejecting  the  double-headed  one,  Pro- 
fessor Barlow  determines  from  experience 
that  the  head  of  the  rail  ought  not  to 
have  a  less  sectional  area  than  2\  inches, 
that  is,  it  should  not  weigh  less  than 
22  J  lbs  per  yard,  and  that  the  entire  depth 
must  not  exceed  5  inches.  Commencing 
with  these  assumptions,  he  gives  plans, 
computations,  and  tables  for  rails  with 
bearings  of  the  lengths  of  3  feet,  3  feet  9 
inches,  4,  5,  and  0  feet,  the  sections  be- 
ing so  arranged  as  to  give  the  maximum 
strength. 

In  discussing  the  best  sectional  form  of 
rail,  Mr.  Barlow  makes  an  observation 
well  worthy  of  remark:— 

'*  In  the  sections  given  in  a  preceding  page 
for  rails  at  different  lengths  of  bearings,  it 
will  be  seen  that  I  have  confined  the  breadth 
of  the  lower  web  to  1£,  or,  at  most,  to 
inches,  and  this  has  been  done,  although  1 
am  well  aware  that,  t<>  extend  the  breadth  of 
the  lower  web,  and  to  reduce  its  deptb,  would 
theoretically  give  the  strongest  rail ;  in  fact, 
that  the  double  !'  is,  on  paper,  a  stronger  rail 
than  the  deep  and  less  broad  flanched  rail, 
but  I  am  quite  convinced  it  is  not  so  in  prac- 
tice. The  lower  web  comes  no  other  way 
into  use  than  as  it  is  brought  into  a  state  of 
tension  by  the  action  of  the  centre  rib;  and 
although  the  fibres  of  the  lower  web  lying 
immediately  below  the  centre  rib  are  brought 
into  action  by  it,  and  that  these  fibres  excite 
a  similar  action  laterally  in  those  imme- 
diately contiguous  to  them,  and  these  again 


to  the  next,  and  so  on,  yet  in  a  ductile  metal, 
like  malleable  iron,  this  lateral  effect  is  soon 
lost ;  so  that  the  extreme  fibres  of  the  extended 
lower  flanch  become  inefficient. 

*'  To  convince  Mr.  Locke,  and  some  other 
gentlemen  of  the  weakness  of  the  double  T 
form,  I  bad  one  of  the  rails  taken  up,  and  £ 
an  inch  cut  away  on  each  side  from  the  lower 
flanch,  reducing  its  breadth  at  the  point  of 
greatest  strain,  that  is,  in  the  middle  of  the 
bar,  to  li instead  of  2£  inches.  It  was  then 
put  into  the  press,  and  the  strains  brought  on 
as  usual,  under  the  superintendence  of  Mr. 
Edward  Woods  and  Mr.  John  Gray;  Mr. 
Locke  himself  being  obliged  to  leave  just  at 
the  time  the  experiment  was  in  progress. 

"  Mr.  Rathbone,  Mr.  Edward  Cropper, 
and  myself,  were  also  present,  and  the  result 
was,  that  the  bar  thus  mutilated  showed 
greater  strength  than  the  mean  strength 
which  Mr.  Locke  found  to  belong  to  it  when 
whole.  Now,  although  I  am  ready  to  grant 
that  the  bar  was  actually  weakened,  and  that 
this  apparent  anomaly  is  attributable  to  the 
imperfection  of  the  press,  yet,  on  the  other 
hand,  it  must  be  admitted  that  it  could,  with 
such  a  result,  have  lost  but  little  of  its 
strength,  and  that  the  iron  thus  abstracted, 
viz.  nearly  £  of  the  whole  section,  if  judi- 
ciously introduced  elsewhere,  would  undoubt- 
edly give  a  mum  stronger  rail.*' 

While  we  fully  admit  the  importance 
of  these  remarks,  we  imagine  they  will 
require  further  illustration  before  they 
obtaiu  general  assent.  What  is  the  lon- 
gitudinal form  assumed  by  the  extreme 
lateral  fibres  supposed  to  be  so  ne.trlv  in- 
effectual? If  it  be  the  same  as  that  of 
their  neighbour  fibres  toward  the  centre, 
it  has  required  force  to  extend  them — if 
it  be  nearer  a  straight  line,  they  have 
hindered  to  some  amount  the  extension 
of  their  fellows.  Mr.  Barlow  does  not 
hazard  opinions  lightly,  and  will  pro- 
bably on  some  future  occasion  give  fur- 
ther reasons  for  the  conclusion  at  which 
he  has  arrived. 

In  testing  the  stability  of  the  blocks, 
the  defiectomeler  again  did  good  ser- 
vice. Though  no  great  exactness  was 
attained,  it  appeared  that  blocks,  five 
feet  asundrr,  sank  as  little  under  a  pass- 
ing lo  id  as  those  but  three  feet  apart. 
Considerable  difference  of  opinion  seems 
to  exist,  as  lo  the  economy  and  propriety 
on  other  grounds,  of  the  use  of  more 
or  fewer  blocks.  The  arguments  on 
both  sides  are  given ;  some  of  which 
seem  to  show  that  the  Professor's  help 
was  by  no  means  superfluous.  He  gives 
his  own  opinion  in  these  words . — 
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**  The  conclusion  to  which  I  am  brought, 
as  to  the  relative  expense  of  maintenance  per 
block  in  five  feet  and  three  feet  bearings,  or, 
more  generally,  in  long  and  short  bearings, 
after  well  weighing  all  these  points,  is,  first, 
that  in  embankments,  and  where  there  is  a 
soft  sub-soil,  the  expense  would  be  greater  at 
first  with  the  long  bearings  than  with  the 
short,  but  that  it  would  ultimately  become 
the  same,  although  certainly  never  less;  and, 
secondly,  that  on  rocky,  or  very  solid  bot- 
toms, the  expense  would  be  very  nearly  the 
(from  first  to  last." 


It  can  scarcely  be  doubted,  that,  while 
the  earthen  surface  on  which  the  block 
rests  is  new,  it  will  be  a  little  com- 
pressed permanently  by  every  blow,  and 
the  number  of  blows  being  as  the  dis- 
tance between  block  and  block,  it  will 
be  sooner  compressed  under  long  than 
under  short  bearings ;  but,  as  soon  as 
it  had  become  so  hard  as  to  return  to  its 
shape  after  the  greatest  blows  to  which 
it  is  liable,  it  is  of  little  importance  how 
often  it  is  struck  j  that  is,  whether  the 
bearings  be  long  or  short. 

The  form  of  chair  he  prefers  is  one 
which  would  admit  a  plain  single  T 
rail;  but,  as  the  rail  he  decidedly  re- 
commends has  a  bottom  flanch,  it  is 
proposed,  that,  where  the  blocks  fall, 
a  protuberance  shall  be  left  on  the 
middle  rib,  so  as  to  fill  up  its  thickness 
to  a  level  wilh  the  prrpeudicular  face  of 
the  bottom  flanch.'  A  rail  is  thus  ob- 
tained wiiich  admits  the  use  of  a  plain 
chair ;  but  the  adaptation  of  particular 
spots  to  the  chair  seems  to  bring'  on  the 
same  difficulty  with  re:>pect  to  the  plac- 
ing of  the  blocks  opposite  to  each  other, 
a*  was  found  in  the  case  of  the  fish-bellied 
rail.  It  seems  possible  to  avoid  it  in  either 
case  by  making  the  bearing  places  half 
an  inch" longer  than  the  width  of  the 
chair.  The  reason  given  by  some  for 
preferring  the  fish-bellied  rail,  that  its 
weak  neck  allows  it  to  follow  a  sinking 
chair,"  is  certainly  a  curious  specimen 
of  engineering  sagacity.  The  further 
observations  on  the  best  form  of  chair 
deserve  careful  attention. 

Tne  section  on  *'  the  formation  of  the 
joints"  opens  very  curiously  :— 

"  On  carefully  examining  the  joints  of  the 
rails  on  the  Liverpool  and  Manchester  line,  I 
am  disposed  to  estimate  that  about  one  in  six 
of  the  plain  butt  joints  are  as  perfect  as  can 
well  be  desired,  and  that  another  one  in  six 
as  bad  as  bad 

tol.  xtir. 


gence  can  make  them ;  the  remaining  two- 
thirds  varying  in  character  between  these 
two  extremes." 

Has  this  celebrated  road  produced  its 
splendid  effects,  while  one-half  of  its 
power  has  been  wasted,  and  its  cost  of 
repair  doubled  by  "  had  workmanship 
and  negligence?"  What  may  not  be 
hoped  for  when  searching  inquiries 
like  the  present  shall  have  brought  up 
railway  furniture  even  to  the  present 
standard  of  decent  workmanship  ? 

After  urging  the  necessity  and  at- 
tainableness  of  much  greater  accuracy, 
and  stating  that  Government  work  is 
much  belter  done,  the  report  proceeds — 

"  In  the  smaller  shells,  which  are  still 
considerably  larger  than  the  opening  in  a 
railway  chair,  and  unquestionably  much  more 
difficult  to  cast,  not  more  than  a  deviation 
of  -,'cth  of  an  inch  is  allowed,  and  I  can  see 
no  reason  why  the  railway  chairs,  and  the 
end  of  the  rails,  should  not  he  submitted  to 
at  least  as  close  a  gauge.  To  enforce  this 
accuracy  may,  perhaps,  incur  some  present 
charge,  but  do  not  the  wear  and  tear  of  the 
rails  and  engines  incur  a  much  larger  con- 
stant expense  of  maintenance?  I  am  sure 
it  is  unnecessary  for  me  to  urge  this  point 
upon  those  proprietors  who  witnessed,  during 
the  experiments,  the  concussion  on  the  rail 
exhibited  by  the  deflectoineter,  which,  of 
course,  produced  a  light  concussion  on  the 
engine  and  carnages.  The  whole  of  these 
were,  doubtless,  due  to  irregularities,  of  which 
the  want  of  parallelism  of  the  blocks  and  bad 
joints  were  the  principal.  Some  persons  pre- 
sent attributed  them  in  part  to  flat  places  in 
the  wheel ;  but  if  there  are  fiat  places  in  the 
circumference  of  the  wheel,  to  what  are  these 
attributable  but  to  badjoinlsT  To  be  con- 
vinced of  this  we  have  only  to  consider  what 
must  be  the  effect  of  a  blow  on  a  wheel  sup- 
porting a  load  of  3  tons,  and  moving  with  a 
velocity  of  30  or  32  miles  per  hour,  when 
such  a  body  meets  the  end  of  a  rail  rising 
or,  perhaps,  nearly  £  of  an  inch  above 
another ;  or  when  the  joints  are  so  open  as 
to  allow  the  wheel  to  fall  from  one  upon  the 
other,  wilh  all  the  impetus  due  to  such  ve- 
locity. 

"  In  order  to  arrive  at  some  estimate  of 
this  e fleet,  a  bad  or  open  joint  was  selected, 
the  deflectometer  applied  to  the  block,  and 
the  shock  measured  by  the  instrument.  The 
rail  was  then  taken  up  and  rcluid,  so  as  to 
make  the  joint  as  close  as  usual,  leaving  the 
opening  at  the  other  end,  and  the  effect  was 
again  taken,  when  it  was  found  that  the  bad 
joint  increased  the  force  of  concussion  full  5L) 
per  cent  ;  that  is,  the  engine  had  to  sustain 
a  shock  f.om  this  circumstance  one-half  at 
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least  greater  than  was  due  to  a  very  common 
joint,  and  probably  double  what  it  would 
have  had  to  sustain  at  a  good  one.'' 

Thus  we  may  add,  that  the  same  care 
which  ,18  required  by  the  "  scarcely- 
perceptible"  but  important  curve  in  the 
bottom  of  Mr.  Locke's  chairs  (p.  55) 
would  certainly  produce  much  better 
articles  than  thoee  described  as  in  use 
on  the  Liverpool  and  Manchester  line. 

The  folldwing  is  the  summary  which 
the  Professor  gives  of  his  Report : — 

"  1st.  I  am  of  opinion,  that  as  far  as  is 
consistent  with  the  amount  of  the  first  outlay, 
it  is  desirable  to  increase  the  weight  or  sec- 
tion of  the  rails,  and  to  decrease  proportion- 
ally the  number  of  bearing  blocks. 

11  2d.  That  in  cuttings  and  other  places 
furnishing  a  good  firm  bearing,  the  present 
size  of  blocks  is  sufficient ;  viz.  allowing  for 
the  intermediate  blocks  four  feet,  and  for 
joint  blocks  five  feet,  while  the  bearing  length 
does  not  exceed  five  feet ;  but  that  on  em- 
bankments they  will  probably  require  to  be 
proportionally  increased  in  size.  But  I  re- 
commend this  to  be  put  to  the  test  of  actual 
experiment. 

**  3d.  I  am  of  opinion  that  the  cost  of 
maintenance  will,  in  the  former  case,  after 
a  short  time,  be  in  proportion  to  the  reduced 
number  of  bloeks,  but  certainly  not  less. 

"  4th.  1  consider  the  double  and  equal 
flancbed  rail  to  be  inferior,  in  strength  and 
convenience  of  fixing,  to  that  which  is  de- 
scribed and  modified  to  suit  different  dis- 
tances, in  a  preceding  page. 

5th.  I  consider  Mr.  Sinclair's  proposition 
for  rendering  the  rail  plain  at  its  points  of 
bearing,  to  be  in  every  respect  recommend- 
able. 

"  6th.  I  am  of  opinion  the  form  of  chair, 
and  method  of  fixing  the  rail  in  the  chair, 
proposed  by  Mr.  Stephenson,  is  as  simple  and 
efficient  (adopting  the  plan  of  rolling  of  Mr. 
Sinclair)  as  can  be  desired. 

"  7th.  Yielding,  as  I  am  always  ready  to 
do,  to  practical  opinions,  when  they  are 
found  pretty  generally  to  agree,  1  am  dis- 
posed to  think  the  present  mode  of  fixing  the 
chairs  to  the  blocks,  with  a  wooden  plug  and 
iron  pin,  is,  from  its  simplicity  and  conve- 
nience, the  most  recommendable. 

Lastly.  I  am  strongly  convinced  that  no 
change  or  modification  of  form  will  produce 
any  essential  improvement,  till  greater  uni- 
formity be  enforced  in  the  figure  and  dimen- 
sions of  the  rails  and  chairs,  and  greater 
attention  paid  to  the  parallelism  of  the  blocks, 
and  to  a  proper  adjustment  of  the  distances 
of  the  ends  of  the  rails  from  each  other  to 
allow  for  expansion  and  contraction/' 

Some  important  theoretical  investi- 


gallons  follow  the  Report,  which  we  can- 
not notice  at  present,  further  than  to 
extract  two  important  conclusions. 

It  is  found,  "  that  the  sum  of  all 
the  variable  resistances  to  a  load  by 
the  deflectton  of  the  bar  over  which  it 
passes,  is  exactly  half  the  resistance  the 
load  would  experience  in  ascending  a 
plane  of  the  same  half  length,  and 
whose  height  is  equal  to  the  central  de- 
flection of  the  same  bar  " 

From  the  table-page  88,  it  seems  that 
the  increase  of  power  required  by  the  . 
deflection  of  the  bars,  is  nearly  propor^ 
tionate  to  the  distance  of  the  blocks  ;  a 
fact  which  is  certainly  to  be  taken  into 
account  when  determining  the  length  of 
bearing. 

The  appendix  details  many  experi- 
ments not  given  in  the  body  of  the  re- 
port. 

The  whole  forms  a  very  valuable  con- 
tribution to  our  knowledge  on  some  of 
the  most  important  subjects  connected 
with  the  construction  and  management 
of  railways.  We  cannot  but  hope,  that 
the  same' profound  mathematician  and 
veteran  experimentalist  will  be  again 
engaged,  in  illustrating  the  theory  and 
correcting  the  practice  of  this  most  in- 
fluential of  recent  inventions. 

LIFE,  WORKS,  AMD  CHARACTER  OP  LORD 
BACON. 

When  Lord  Bacon  bequeathed  hia. 
"name  and  memory"  to  "men's  cha- 
ritable speeches,"  he  must  either  have 
intended  to  leave  on  record  one  of  the. 
bitterest  satires  on  human  nature  ex- 
tant, or  not  have  anticipated  how  much 
the  history  of  this  affecting  legacy  was 
destined  to  exemplify  the  little  charity 
there  is  in  the  speeches  of  men  at  all 
times,  and  under  all  circumstances. 
Perhaps  no  individual  so  truly  deserv- 
ing the  gratitude  of  all  posterity  has 
ever  been  more  uncharitably  dealt  by. 
Long  before  the  world  was  ripe  enough 
in  philosophy  to  be  able  to  appreciate 
the  services  which  Bacon  has  rendered 
to  it,  a  clever  but  unscrupulous  satirist 
had  made  his  name  familiar  to  the  com- 
mon ear,  as 

«•  The  wisest, brlglite»t,  meanest  of  mankind"  : 

a  character  as  absurd  as  it  is  unjust, 
for  wisdom  in  the  superlative  never 
yet  co-existed  with  meanness  in  the  same 
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degree  j  and  Bacon,  though  frail  and 
a  receiver  of  bribes  to  administer  jus- 
tice (it  is  allowed  he  never  administered 
any  thing  else),  in  an  age  when  such  prac- 
tices were  common,  was  generous  and 
profuse  even  to  prodigality.  But,  though 
the  world  has  since  become  somewhat 
wiser  as  well  older,  such  is  the  strong 
hold  which  vulgar  errors,  whether 
clothed  in  rhyme  or  prose,  take  on  the 
popular  mind,  that,  with  the  great  ma- 
jority of  readers,  the  father  of  experi- 
mental or  inductive  (that  is  to  say  of 
all  true)  philosophy  enjoys,  even  to  this 
day,  no  better  reputation  than  Pope  has 
conferred  upon  him.  Cowley  vyould 
have  rescued  poetry  f  rom  the  disgrace  of 
libelling  philosophy  in  the  person  of 
Bacon  ;  for  there  is  an  ode  by  this  me- 
lancholiest  but  honestest  of  poets,  in 
which,  with  great  truth  attd  with  ad- 
mirable felicity  of  imagery,  he  describes' 
Bacon  as  ascending  "like  Moses"  the- 
Mount  Pisgah,  that  bounded  the  wilder- 
ness of  human  ignorance,  and  "  from 
the  mountain's  top  of  his  exalted  wit" 
seeing  and  showing  "the  blest  promised 
land;"  but  Cowiey  sung,  in  this  in- 
stance, in  an  uncouth  strain,  which 
was  no  match  for  the  harmonious  num- 
bers of  Pope.  Nor  has  the  character  of 
Bacon  been  defamed  in  u  immortal 
verse"  alone ;  for  even  amongst  the 
philosophic  few  (et  tu  quoque  mi  Jilt!) 
who  are  accustomed  to  look  deeper  than 
jingling  epigrams  for  materials  of  judg- 
ment, and  who,  from  the  congeniality 
of  their  pursuits  and  attainments,  might 
have  been  expected  to  cherish  with  the 
profoundest  reverence  the  memory  of 
their  great  master,  the  voice  of  de- 
traction, if  not  of  calumny,  has  been 
heard,  and  it  is  to  be  feared  but  too  qui- 
escently listened  to.  Sir  David  Brews- 
ter, in  a  life  which  he  has  written  of 
Bacon,  has  delivered  it  as  his  deliberate 
opinion,  that  the  Bacon  philosophy  is, 
after  all,  wholly  destitute  of  merit,  and 
that  it  is  quite  a  mistake  to  suppose  that 
the  progress  of  science  was  accelerated 
by  its  promulgation.  And  Dr.  Thom- 
son, in  his  Annals  of  Philosophy,  not 
content  with  condemning  the  Baconian 
logic,  protests  that  those  ivho  have  had 
the  greatest  admiratian  for  it  have  been 
the  very  men  from  whom  science  has 
derived  the  least  advantage.f 


Prompted  by  a  laudable  desire  to  res- 
cue the  fame  of  Bacon  from  this  accu- 
mulation of  injustice,  a  practitioner  at 
the  same  bar,  to  the  ranks  of  which  we 
are  already  indebted  for  the  best  edited 
collection  of  his  works  yet  given  to  the 
world,*  has  produced  the  best  popular 
sketch  of  their  author's  character  which 
we  have  ever  had  the  pleasure  to  peruse.f 
Nothing  could  be  more  judicious  than  the 
plan  of  this  work,  or  more  satisfactory 
than  the  manner  of  its  execution.  To  those 
who  are  conversant  with  Lord  Bacon's 
works,  it  is  well  known  that  his  letters 
contain  many  most  interesting  notices, 
illustrative  of  his  personal  history. 
These  Mr.  Martin  has  assiduously  col-' 
lected,  and  weaving  them  into  a  narra- 
tive of  his  life,  has  thus  imparted  to  it 
much  of  the  nature  and  interest  of  auto- 
biography. "  Such  letters  as  are  writ- 
ten from  wise  men,"  Lord  Bacon  him- 
self observes,  "  are,  of  all  the  words  of 
man,  in  my  judgment,  the  best,  for 
they  are  more  than  orations  and  public 
speeches,  and  more  advised  than  con- 
ferences or  present  speeches.  They 
are  the  best  instructions  for  history, 
and,  to  a  diligent  reader,  the  best  his- 
tories in  themselves."  Mr.  Martin  has 
in  like  manner  very  happily  managed 
to  make  the  Baconian  philosophy,  as 
contained  in  Lord  Bacon's  published 
works,  speak  for  itself.  Not,  however, 
by  giving  a  mere  naked  abstract  of  these 
works,  which  would  have  presented  little 
if  any  attraction  to  the  general  reader; 
but,  by  presenting  the  substance  of  them 
in  a  condensed  yet  popular  form,  and 
illustrating  them,  when  necessary,  by 
examples,  drawn  from  those  splendid 
discoveries  in  science  which  have  been 
made  since  Bacon  "  pointed  the  way." 
To  show,  moreover,  the  fallacy  of  the 
opinion  that  the  Baconian  philosophy 
had  no  effect  in  accelerating  the  pro- 
gress of  these  discoveries,  Mr.  Martin 
has  brought  together  such  a  mass  of  tes- 
timony, some  of  it  gleaned  from  ex- 
tremely rare  sources,  and  all  of  it  of  the 
highest  authority,  as  mustj  we  apprehend, 
set  the  question  at  rest  for  ever.  "  If," 
as  he  well  observes,  "  Sir  David  Brews- 


♦  Mr.  Martin,  the  author  of  the  wc 
tie*,  think,  the  Writer  of  the  paper 


work  under  re 


"  cannot  be  Dr.  TJiomaon.'  We  are  informed,  How- 
ever, that  Dr,  T.  openly  avows  himself  to  be  the 
author. 

•  Montague,  1«  roK  Svo. 

f  C  araeter  of  Loid  Bacon,  hit  Life  and  Works, 
Bv  Thomas  Martin,  barrister-at-law.    12mo.  pp. 
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ter's  opinion  be  correct,  there  would 
have  been  no  such  testimonies  to  be 
found ;  but  the  truth  is,  they  arc  so  nu- 
merous and  conclusive,  that  the  difficulty 
has  been,  not  where  to  find  them,  but 
which  to  select." 

The  great  characteristics  of  Bacon's 
philosophy  may  be  expressed  in  a  few 
sentences.  Contrary  to  all  those  who 
had  gone  before  him,  he  taught  that  in 
every  subject  of  inquiry,  the  first  step 
is  to  collect  such  facts  or  phenomena 
as  in  any  way  relate  to  it— not  only 
those  which  spontaneously  offer  them- 
selves, but  such  as  can  be  elicited  by 
experiments.  Having  obtained  an  au- 
thentic and  genuine  collection  of  facts, 
described  in  simple  and  plain  terms,  the 
next  step  is  to  discover  by  analogy,  or 
by  comparing  them  with  each  other, 
what  Bacon  calls  the  form  of  the  sub- 
ject of  inquiry,  or,  in  other  words, 
those  laws  of  nature  which  appertain 
to  it.  Such  are  the  leading  features ; 
but  we  must  proceed  to  lay  before  our 
readers  Bacon's  principles  a  little  more 
in  detail 

u  Having,  agreeably  to  the  precepts  of 
Bacon,  brought  together  all  ascertainable 
facts  relative  to  the  phenomenon  whose  form, 
i.  e.,  cause,  or  law,  is  the  object  of  inductive 
inquiry,  we  must  begin  with  considering  what 
things  are  to  be  excluded  from  the  number  of 
possible  forms.  After  this  process  of  exclu- 
sion is  accomplished,  we  arc  then  possessed 
of  a  group  of  affirmative  facts  falling  under 
the  same  predicament,  or  class.  This  is  the 
first  step  in  the  progress  of  induction;  it 
contracts  the  range  of  research,  and  brings 
the  true  explanation  of  the  case  in  question 
within  narrower  limits.  Thus  (to  adopt  the 
illustration  adduced  by  Professor  Playfair), 
if  the  quality  which  is  the  cause  of  transpar- 
ency in  bodies  be  the  subject  of  inquiry,  from 
the  fact  that  the  diamond  is  transparent,  wc 
immediately  exclude  rarity  or  porosity,  as 
well  as  fluidity,  because  the  diamond  is  a  very 
solid  and  dense  body. 

"  Negative  or  opposing  instances,  i.  e.,  facts 
where  the  given  quality  is  wanting,  must 
also,  says  Bacon,  be  carefully  examined ;  for 
they  are  equally  instructive.  If,  for  in- 
stance, we  confine  air  with  moistened  iron- 
filings  in  a  close  vessel  over  water,  its  bulk 
will  be  diminished,  owing  to  a  portion  of  it 
having  become  combined  with  the  iron  in  the 
form  of  rust ;  and,  on  examining  the  resi- 
dual air,  we  shall  find  that  it  cannot  support 
flame,  or  animal  life.  Hence,  from  this  ne- 
gative or  opposing  fact,  we  discover  that  the 
cause  of  the  support  of  flame  and  animal 


life  is  to  be  sought  for  in  that  part  of  the  air 
which  the  iron  has  abstracted— viz.  oxygen. 

"  Comparative  instances — viz.,  those  which 
show  the  given  quality  in  a  certain  order  or 
scale  of  intensity,  are  likewise  to  be  con- 
sidered. This  is  the  more  necessary,  because, 
unless  the  class  of  facts  is  particularly  al- 
luded to,  we  shall  be  apt  to  conclude  that 
cases  which  differ  only  in  the  degree  of  in- 
tensity are  distinguished  by  a  real  opposition 
of  quality.  Transparency  and  opacity,  for 
example,  would  at  first  sight  appear  in  direct 
opposition  ;  but,  on  considering  the  gradual 
diminution  of  transparency  in  natural  sub- 
stances, we  shall  see  reason  (as  Sir  John  Her- 
scbel  observes)  to  admit  that  the  latter 
quality,  instead  of  being  the  opposite  of  the 
former,  is  only  its  extreme  lowest  degree. 

41  To  render  the  affirmative,  negative,  and 
comparative  facts  more  available,  Lord  Bacon 
suggests  that  a  tabular  arrangement  of  tbeat 
should  be  adopted.  It  is  in  this  part  of  the 
Novum  Organum  that  the  author  proceeds  to 
exemplify  his  inductive  method  with  refer- 
ence to  heat. 

"  His  collection  of  facts  is  allowed  by 
Bacon's  warmest  admirers  to  be  imperfect; 
yet,  in  the  opinion  of  Professor  Playfair— 
his  ablest  and  most  eloquent  commentator—' 
it  is  extremely  judicious,  and  the  whole  dis- 
quisition is  highly  interesting." 

In  an  earlier  part  of  his  work,  Mr. 
Martin  observes,  that 

"  Bacon  saw  plainly,  that  if  he  bad  not 
other  and  better  principles  of  procedure  than 
those  which  guided  the  inquiries  of  philoso- 
phers, his  map  of  the  world  of  science  would 
be  of  little  avail ;  that,  as  Columbus  would 
never  have  made  those  maritime  discoveries 
which  immortalise  his  name,  without  the  aid 
of  the  magnetic  needle,  so,  in  philosophy,  we 
should  still  be  mere  coasters — so  to  speak— 
confined  to  our  own  native  shores,  unless  pos- 
sessed of  some  instrument  that  would  direct 
us  to  those  undiscovered  regions  of  know- 
ledge which  lay  beyond  our  ken.  With  the 
philosophy  of  Aristotle,  Bacon  had  long  been 
dissatisfied;  and  even  at  college,  when  only 
about  sixteen  years  of  age  (as  he  assured  Dr. 
Rawley),  he  fell  into  a  dislike  of  that  system, 
finding  it  barren  of  works  beneficial  to  man, 
and  fruitful  only  in  logomachy,  '  in  which 
mind,'  says  Rawley,  'he  continued  to  his 
dying  day.'  To  propound  a  better  method 
of  discovery — one  that  would  purge  philo- 
sophy from  its  errors,  and  enrich  it  with 
new  truths— had  long  been  a  favourite  and 
fixed  purpose  with  Bacon  ;  and  having,  after 
much  meditation,  matured  and  methodised 
his  thoughts,  he  proposed  his  plan  in  the 
Novum  Organum,  'with  so  much  strength  of 
argument,'  says  one  of  his  most  distinguished 
disciples, '  and  so  just  a  2eal,  as  renders  that 
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admirable  work  the  delight  of  all  those  who 
have  a  taste  for  solid  learning.'  The  grand 
and  fruitful  principle  propounded  by  Bacon, 
and  which  is  as  universally  applicable  as  the 
Aristotelian  dictum  De  omni  et  nulla,  and 
without  which  that  dictum  would  be  a  bar- 
ren and  useless  abstraction,  is  the  principle 
of  induction.  To  unfold  this  principle,  to 
teach  mankind  that  the  only  method  of  in- 
quiry which  can  conduct  to  any  useful 
result  is  that  which,  taking  facts  und  not 
opinions,  experience  and  not  hypothesis,  for 
its  basis,  proceeds,  by  means  of  rejections 
and  conclusions  (i.  e.  in  the  way  of  analysis^ 
to  decompose  the  phenomena  of  nature,  so 
as  to  elicit  tho  e  axioms  or  general  laws 
(i.  e.  generalise  facts)  from  which  we  may 
sympathetically  infer  not  only  the  particu- 
lars already  inducted  or  brought  in  for  exa- 
mination, but  others  of  which  we  have  no 
previous  knowledge — to  propound  this  pro- 
cedure, with  rules  for  conducting  it  aright, 
was  the  object,  designed  and  realised  in  the 
Novum  Organum,  and  by  which  Bacon  ac- 
quired, and  so  justly  merited,  the  title  of 
founder  or  Father  of  Experimental  Philo- 

The  above  is  a  brief,  but  a  very  excel- 
lent, outline  of  the  principles  of  the  in- 
ductive school  of  philosophy,  as  taught 
by  Bacon.  Mr.  Martin  says,  that  «•  it 
la  true  Bacon  made  no  discoveries.'' 
Surely  this  must  have  been  advanced 
unadvisedly.  We  should  rather  pay  be 
discovered  every  thing.  Mr.  Martin, 
indeed,  add?,  that,  "  with  untiring*  zeai 
and  fervid  eloquence,  he  taught  ,  the 
method  by  which  discoveries  are  made. 
He  endeavoured  (and  most  success- 
fully) to  withdraw  science  from  the 
sterile  philosophy  of  the  schools,  and 
pointed  to  the  land  of  promise."  With 
due  submission  to  his  able  and  zealous 
advocate,  we  venture  to  affirm  that  be 
did  a  great  deal  more.  He  was,  in  verity, 
the  destroyer  of  the  sterile  philosophy — 
of  the  schools  in  which  knowledge  ex- 
isted not—and  was  himself  alone  the 
creator  of  true  science.  He  did  not 
merely  point  to  the  land  of  promise, 
but  he  discovered  it.  He  eto^bited 
it  openly  to  men's  view  in  all  US  glo- 
ries, and  left  others  to  take  possession 
of  it,  and  adapt  its  ample,  its  infinite 
resources  to  the  promotion  of  the  wel- 
fare and  happiness  of  mankind. 

Bacon  was  the  true  discoverer  of 
the  world  of  scieuce.  The  most  learn- 
ed men  of  his  own  day  acknow- 
ledged ibis  in  so  many  words,  and  the 


most  illustrious  philosophers  of  modern 
times  have  borne  ample  testimony  to  the 
fact.  We  care  not  for  the  depreciating 
remarks  of  mere  experimentalists,  who,  by 
thus  acting,  only  publish  to  the  world 
their  own  want  of  knowledge,  or  want  of 
honesty ;  nor  do  we  regard  the  silence  of 
those  fraudulent  philosophers  who  steal 
his  thoughts,  and,  of  course,  do  not  ac- 
knowledge the  theft. 

Bacon's  remarks  on  falling  bodies,  and 
his  proposed  experiments  to  determine 
whether  their  tendency  downwards  is  the 
result  of  some  peculiar  mechanism  in 
themselves,  or  of  the  attraction  of  the 
earth,  show,  that  he  had  all  but  arrived 
at  the  same  results  with  regard  to  gravi- 
tation which  Newton  did  many  years 
afterwards.  He  says,  in  effect,  that  if 
heavy  bodies  fall  downward  in  conse- 
quence of  the  attraction  of  the  earth,  by 
the  corporal  mass  thereof,  as  by  a  co- 
hesion of  bodies  of  the  same  nature,  it 
will  follow — 

"  That  the  nearer  nil  bodies  approach  to 
the  earth,  the  stronger  and  with  the  greater 
force  and  velocity  will  they  tend  to  it; 
but  the  farther  they  are,  the  weaker  and 
slower.  His  experiment  consists  in  taking 
two  docks,  one  moved  by  leaden  weights, 
and  the  other  by  a  spring;  and,  having  set 
them  together,  carrying  the  first  to  the  top  of 
a  high  church,  and  leaving  the  spring  clock 
below,  so  that  we  may  then  discover  whether 
the  former  move  slower.  He  suggests,  also, 
that  this  clock  should  then  be  carried  down 
to  the  bottom  of  some  deep  mine,  in  order  to 
ascertain  if  its  rate  of  going  be  accelerated. 
'  In  short,*  says  Sir  John  Herscbel, 4  the  prin- 
ciple of  this  experiment  was  the  comparison 
of  the  effect  of  a  spring  with  that  of  a 
weight,  in  producing  certain  motions  in  cer- 
tain times,  on  heights  and  in  mines.  Now 
this,'  he  adds.  •  is  the  very  same  thing  that 
has  really  been  done  in  the  recent  experi- 
ments of  Professors  Airy  and  Whewell  in 
Dolcoath  mine:  a  pendulum  (a  weight  moved 
by  gravity)  has  been  compared  with  a  chro- 
nometer's balance,  moved  and  regulated  by  a 
spring.' '' 

The  above  would  of  itself  be  sufficient 
to  convince  us,  that  Newton  studied 
fJ^con,  and  was  not  only  well  acquainted 
with  his  writings,  but  derived  great  ad- 
vantages from  them.  Some  affect  to 
deny  this  fact;  but  we  have  it  upon  the 
authority  of  Pemberton,  in  bis  "  View  of 
Newton's  Philosophy,"thatBacon's  works 
were  not  only  generally  approved  of  by 
Sir  Isaac,  but  that  he  and  his  illustrious 
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friend  had  read  a  great  part 
together. 

The  high  estimation  in  which  Bacon 
was  held  by  his  own  countrymen  may  be 
further  inferred  from  the  fact,  that  ihe 
University  of  Oxford  (after  his  ignomu 
nious  sentence,  and  consequent  utter  loss 
of  all  political  power)  presented  to  him 
an  address  of  thanks,  in  which  he  is  re- 
presented as  "  a  mighty  Hercules,  who 
bad  by  his  own  band  further  advanced 
those  pillars  in  the  learned  world  which 
by  the  rest  of  that  world  were  supposed 
immoveable."  This  address  does  great 
honour  to  the  then  University  of  Oxford. 
Mr.  Martin  says, 

"  It  appears  that,  before  the  publication 
of  the  Novum  Organum,  the  advancement  of 
learning  had  been  *  well  tasted,'  not  only  in 
our  own  universities,  but  in  the  English  col- 
leges abroad.  '  Dr.  Collins,  provost  of  King's 
College,  Cambridge,  a  roan  of  no  vulgar  wit, 
affirmed  unto  me,'  says  Dr.  Rawley,  '  that, 
after  reading  the  Advancement  of  Learning,  he 
found  himself  in  a  case  to  begin  his  studies 
anew,  and  that  he  had  lost  all  the  time  of 
studying  before.'  The  testimonies  of  Ben 
Jonson  and  Sir  Henry  Wotton,  two  of  the 
most  learned  and  eminent  men  among  Ba- 
con's contemporaries,  may  likewise  be  ad- 
duced. '  The  Novum  Organum,'  says  Jonson, 
'  is  not  penetrated  or  understood  by  superficial 
men,  who  cannot  get  beyond  nominals,  but 
it  really  openeth  all  defects  of  knowledge 
whatsoever,  and  is  a  book, 

'  Qui  longum  nolo  scrip  tori  proroget  acvum.'" 

Bacon,  like  most  men  of  great  and  ex- 
traordinary merit  as  discoverers,  was  ac- 
cused of  Atheism,  or  rather  of  being*  the 
author  of  writings  which  had  a  tendency 
to  make  Atheists.  Nothing  can  be  more 
false.  Bacon  was  himself  evidently  a 
sincere  Christian : — 

"  For  the  original  source  of  such  pre- 
judices as  these,  we  must  look  into  that 
peculiar  system  of  theoretic  or  speculative 
divinity  which  formerly  prevailed.  The 
scholastic  philosophy,  whose  origin  and  cha- 
racter have  recently  been  so  ably  and  in- 
geniously investigated  and  explained  by  Dr. 
Hampden,  was  the  acknowledged  system  of 
the  church,  and  soon  stamped  its  metaphysi- 
cal character  upon  theology,  which  became 
the  master  science.  The  Trivium  and  Qtid- 
drmum  of  the  schools  were  studied  in  sub- 
servience to  this  system  j  and  all  science 
having  been  incorporated  with  theology,  the 
notion  arose,  that  nothing  could  be  true 
in  any  science  that  *u  not  accordant  with 
the  received  interpretation  of  the 
whether  literal  or  hypothetical. 


"  '  If  the  Scriptures,'  says  Sir  Humphrey 
Davy,  *  are  to  b«  literally  interpreted,  and 
systems  of  science  found  in  them,  Galileo 
merited  his  persecution,  and  we  ought  still 
to  believe  that  the  sun  turns  around  the 
earth.*  And  we  would  add,  that  those  who 
seek  for  systems  of  geology,  for  instance,  in 
the  Genesis  of  Moses,  are  not  consistent  with 
themselves,  when  they  acknowledge  (as  all 
rational  people  do  acknowledge),  the  truth  of 
the  Coperntcan  system.  In  the  one  case, 
they  are  guided  by  a  just  rule  of  construe* 
tion,  which,  in  all  others,  they  reject." 

All  this  is  ridiculous  enough,  but 
not  a  whit  more  so  than  to  conclude, 
that  because  we  cannot  reconcile  every 
discovery  of  science  to  supposed  Scrip- 
tural dogmas,  therefore,  the  Scriptures 
are  untrue.  Nothing  is  more  com* 
mon,  now-a-days,  than  to  hear  would-be 
philosophers  (of  both  sexes)  decrying  the 
Old  Testament,  because,  forsooth,  they 
cannot  reconcile  the  Mosaic  account  of 
the  creation  to  their  smattering  of  geolo- 
gical knowledge.  How  different  was  the 
conduct  of  Bacon !  "  There  is  no  en 
mity,"  he  observes,  "  between  God's 
word  and  bis  works.  To  seek  heaven 
and  earth  in  the  word  of  God  (whereof  it 
is  said,  '  heaven  and  earth  shall  pass 
away,  but  my  word  shall  not'),  is  to  seek 
temporary  things  amongst  eternal :  and 
us  to  seek  divinity  iu  philosophy  is  to  seek 
the  living  among6t  tne  dead,  so  to  seek 
philosophy  in  divinity  is  to  seek  the  dead 
among  the  living.  Neither  are  the  pots 
or  covers,  whose  place  was  in  the  out- 
ward part  of  the  temple,  to  be  sought  in 
the  holiest  place  of  all,  where  the  ark  of 
the  testimony  was  seated."  And  in  an 
pther  place  he  calls  inspired  divinity 
the  Sabbath  and  port  of  all  men's  labours 
and  peregrinations." 

With  respect,  again,  to  foreign  na- 
tions, the  testitnouy  of  Pes  Cartes  and 
his  biographer  shows,  that  Bacon's  writ- 
ings were  early  and  well-known  amongst 
them  * 

"  *  Whjle  Des  Cartes,'  says  Baillet,  4  was 
in  Paris  in  1626,  he  heard  ef  the  death  of 
Bacon.  This  news  sensibly  affected  those 
who  aspired  to  the  re-establishment  of  true 
philosophy,  and  who  knew  that  Bacon  had 
been  engaged  in  that  great  design  for  several 
years.'  In  1631,  Des  Cartes  visited  Lon- 
don, and  in  1C33,  he  writes  from  his  retreat . 
in  Holland  to  Father  Mersenne  in  Paris, 
that  4  if  any  one  could  be  prevailed  upon  to 
undertake  a  history  of  the  appearances  of 
the  heavenly  bodies,  according  to  the  Viro- 
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lamia n  method,  without  the  admixture  of 
hypothesis,  such  a  work  would  prove  of  great 
utility and  in  another  letter,  he  says,  *  | 
have  little  to  add  respecting  experiments  to 
what  Verulam  has  said.'  Gassemli  and 
Peiresc,  two  of  the  most  eminent  French 
philosophers  of  that  day,  and  both  friends 
and  correspondents  of  Galileo,  were  among 
the  earliest  disciples  of  the  English  philoso- 
pher ;  and  the  former  pronounces  the  refor- 
mation undertaken  by  Bacon  a  great  and 
heroic  enterprise.*' 

Wa  come  now  to  that  occurrence  in 
Lord  Bacon's  life  which  called  forth  the 
epithet  "  meanest  of  mankind"  from 
Pope,  the  eulogiser  of  the  abandoued 
Bolingbroke : — 

"  In  1617,  he  was  made  Lord  Keeper; 
in  1618,  Lord  Chaneellor;  and  two  yean 
afterwards,  he  published  his  great  work,  the 
Novum  Orgaaum.  He  had  completed  his 
sixtieth  year,  among  troops  of  friends,  emu- 
lous to  do  honour  to  one  who  was  an  honour 
to  his*  country,  and  whos«  fame  had  gone  out 
into  all  lands-  If  at  this  period  of  life 
Bacon  bad  quitted  all  civil  employment,  and 
retired  into  the  seclusion  of  Gorhambury, 
there  to  pursue  his  beloved  philosophy, 

*  KxhRUttin*  thought, 
And  hiving  wisdom  with  each  studious  year,' 

he  could  have  appeared  to  posterity,  not  only 
as  the  great  ornament  of  his  age  and  nation, 
but  of  human  nature  itself. 

44  He,  however,  who  had  long  run  so  bril- 
liant a  course,  instead  of  sitting  in  splen- 
dour, suddenly  fell  from  his  high  estate- 
was,  by  the  judgment  of  his  peers,  de- 
graded from  office,  heavily  fined,  and  im- 
prisoned in  the  Tower." 

It  is  remarkable,  that  from  the  first 
bringing  of  the  charge  against  Bacon,  of 
which  he  was  afterwards  convicted  on  his 
own  confession,  he  never  altogether  de- 
nied it ;  nay  more,  he  never  expressed  a 
wish  to  defend  his  conduct,  but,  on  the 
contrary,  he  declares,  in  his  letter  to  the 
LordF,  presented  by  Buckingham,  that  he 
should  44  use  no  cavillations,  but  plainly 
and  ingenuously  (as  their  lordships 
knew  his  manner  was)  declare  what  he 
knew  or  remembered."  The  charge  against 
Bacon  was  simply  this :— Disappointed 
suitors  in  the  Court  of  Chancery  alleged 
that  he  had  received  money  from  them 
previous  to  the  decision  of  the  causes  in 
which  they  were  engaged;  and  to  this, 
as  regards  generalities,  Bacon  pleaded 
guilty*  There  caii  be  no  doubt  that  he 
was  guilty  of  this  most  vicious  practice, 
which  in  those  times  was  as  common  as 


bribery  and  corruption  have  been,  and 

perhaps  are,  in  the  present.  The  pretence 
for  presenting  gifts  was  the  hastenirg  of 
the  judgment — not  for  the  perverting  it — 
and  so  Jar  as  Bacon  was  concerned,  he 
merely  complied  with  the  terms  of  the 
pretence.  He  never  perverted  a  single 
judgment: — 

"  It  should  be  observed,  that,  although 
Lord  Bacon  was  punished  for  bribery  and 
corruption,  yet,  if  by  corruption  we  mean  the 
giving  of  unrighteous  judgments,  then  as- 
suredly (as  Bacon  most  solemnly  protested) 
he  was  not  guilty  of  that  crime.  Soon  after 
the  appointment  of  Williams,  Deau  of  West- 
minster, to  be  Lord  Keeper,  all  the  orders  of 
his  predecessors,  supposed  to  have  been  cor- 
ruptly made,  were  referred  to  him  by  the 
Parliament  to  be  reviewed ;  and,  after  under- 
going the  severe  scrutiny  of  one  who  un- 
doubtedly was  no  friend  to  Bacon,  and  pos- 
sibly his  greatest  enemy  (for  we  strongly  sus- 
pect that  he  counselled  the  King  or  Bucking- 
ham to  compel  Lord  Bacon  to  abandon  his 
defeuec,  and  make  submission),  yet  we  are 
assured  by  Kushworth — himself  a  barrister— 
that,  'though  gifts  rendered  him  suspected 
for  injustice,  yet  never  any  decree  made  by 
him  was  reversed  as  unjust,  usit  has  been  ob- 
served by  some  knowing  in  our  laws.'  It  is 
likewise  affirmed  by  Aubrey  (who  may  be 
considered  a  contemporary  observer,  for  he 
was  the  friend  of  Hobbs),  that  '  bis  Lord- 
ship always  gave  judgment  secundum  (Cquum 
et  bonum.  His  decrees  in  Chancery  stand 
firm,  and  there  are  fewer  of  bis  decrees  re- 
versed than  of  any  other  Chancellor.' 

"  We  would  formally  observe,  that  Bacon 
suffered  much  from  the  exactions  of  certain 
of  his  secretaries  and  servants,  who  enriched 
themselves  at  the  expense  of  their  illustrioui 
master,  and  his  good  name.  This  formed 
one  of  the  articles  of  charge  against  him ;  to 
which  he  ingenuously  replied,  *  I  confess  it 
was  a  fault  of  neglect  in  me  that  I  looked  no 
better  to  my  servants.'  In  allusion  to  this, 
when  some  of  his  servants  rose  up  as  he 
passed  through  his  hall,  he  said,  with  that 
bitter  pleasantry  in  which  a  breaking  heart 
will  sometimes  seek  relief,  4  Sit  down,  my 
masters,  your  rise  has  been  my  fall  V 

Again: — 

"  We  ought  not  to  estimate  the  crime  of 
which  Lord  Bacon  was  convicted,  by  a 
standard  inapplicable  to  the  age  in  which 
he  lived.  *  It  had  been  a  practice/  says 
Carte,  *  perhaps  from  the  times  that  our 
kings  had  ceased  to  take  money  for  the  pur- 
chase of  writ*  to  sue  in  their  courts,  for  the 
suitors  to  make  presents  to  the  judges  who 
sat  in  them,  either  at  New-year's  tide,  or 

when  their  causes  were  on  the  point  of  com- 
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ing  to  a  hearing ;  it  was  a  thing,  of  course, 
not  considered  in  the  nature  of  a  bribe,  being 
universally  known,  and  deemed  a  usual  or 
honorary  perquisite.'  In  the  course  of  Ba- 
con's trial,  Mr.  Alford,  an  eminent  member 
of  the  House  of  Commons,  observed,  *  that 
in  the  ledger-book  of  his  family,  there  were 
entries  of  thirty  shillings  paid  to  a  secretary, 
and  ten  pounds  to  a  Lord  Chancellor,  for  his 
pains  in  hearing  a  eausc ;  and  that,  in  his 
opinion,  such  gratuities  were  customary.' 
The  extent  of  this  practice  of  receiving  pre- 
sents, may  be  partly  estimated  by  the  fol- 
lowing extract  from  Miss  Aikin's  account 
of  the  reign  of  Elizabeth  j  '  an  authority,' 
says  the  writer  from  whom  we  borrow  this 
quotation,  '  [he  less  suspicious,  as  that  lady 
has  exercised  her  gifts  with  great  diligence 
against  Lord  Bacon:' —  The  ministers  of  a 
sovereign  who  scrupled  not  to  accept  of  bribes 
from  parties  engaged  in  law- suits,  for  the 
exertion  of  his  own  i merest  with  the  judges, 
would  scarcely  be  expected  to  exhibit  much 
delicacy  on  this  head.  In  fact,  the  venality 
of  the  court  of  Elizabeth  was  so  great,  that 
no  public  character  even  appears  to  have  pro- 
fessed a  disdain  of  the  influence  of  gifts  and 
bribes.*  " 

The  plain  truth  i.«,  that  Lord  Bacon 
was  not  innocent  of  the  vices  of  his  times; 
and  any  one  may  call  upon  those  who 
are,  without  any  fear  of  being  pelted  to 
death,  to  throw  the  first  stone.  As  Bacon 
himself  justly  observe/,  there  are  vitia 
temporis,  vices  of  the  times — and  vitia  ho- 
minis,  vices  of  the  man,  or  vices  peculiar 
to  the  individual.  It  is  clear,  that  Bacon 
was  guilty  of  the  former;  but,  to  our 
minds,  it  is  so  far  from  being  clear  that 
he  was  guilty  of  the  latter,  that  we  be- 
lieve that  in  all  the  higher  virtues  he  was 
unsurpassed  in  any  age,  and  immeasura- 
bly above  his  own. 

After  pleading  generally  "  guilty," 
Lord  Bacon  presented  a  "  humble  sub- 
mission and  supplication"  to  the  House, 
containing  the  following  more  explicit 
confession  of  the  truth  of  the  charges 
brought  agaiust  him,  and  casting  him- 
self entirely  on  their  "  lordships'  favour 
and  commiseration :'' — 

"  To  pass  from  the  motives  of  my  heart 
whereof  God  is  only  judge,  to  the  merits  of 
my  cause  whereof  your  lordships  are  judges, 
under  God  and  his  lieutenant,  I  do  under- 
stand there  hath  been  heretofore  expected 
from  me  some  justification  ;  and  therefore  I 
have  chosen  one  only  justification  instead  of 
all  others,  out  of  the  justifications  of  Job. 
For  after  the  clear  submission  and  confession 
which  I  shall  now  make  unto  your  lordships, 


I  hope  I  may  say  and  justify  with  Job  in. 
these  words :  I  have  not  hid  my  sin  as  did 
Adam,  nor  concealed  my  faults  in  my  bosom. 
This  is  the  only  justification  which  I  will 
use. 

"  It  resteth,  therefore,  that  without  fig- 
leaves,  I  do  ingenuously  confess  and  acknow- 
ledge that,  having  understood  the  particulars 
of  the  charge,  not  formally,  from  the  House, 
but  enough  lo  inform  my  conscience  and 
memory,  I  find  matter  sufficient  and  full, 
both  to  move  me  to  desert  the  defence,  and 
to  move  your  lordships  to  condemn  and  cen- 
sure ine.  Neither  will  I  trouble  your  lord- 
ships by  singling  these  particulars,  which  I 
think  may  fall  off, 

'  Quid  tc  exempt*  juvat  tpinis  de  pluribos  una  V 

Neither  will  I  prompt  your  lordships  to  ob- 
serve upon  the  proofs,  where  they  come  not 
home,  or  the  scruples  touching  the  credits 
of  the  witnesses:  neither  will  I  represent  unto 
your  lordships  how  far  a  defence  might,  in 
diverse  things,  extenuate  the  offence  in  re- 
spect of  the  time  or  manner  of  the  gift,  or 
the  like  circumstances  j  but  only  leave  these 
things  to  spring  out  of  your  own  noble 
thoughts  and  observations  of  the  evidence 
and  examinations  themselves,  and  charitably 
to  wind  about  the  particulars  of  the  charge 
here  and  there,  as  God  shall  put  into  your 
minds,  and  to  submit  myself  wholly  to  your 
piety  and  grace." 

Ample  as  this  submission  was  (yet  sin- 
gularly dignified  withal),  it  did  not  sa- 
tisfy his  judges.  They  required  him  to 
confess  or  deny  the  charges  seriatim. 
With  this  order  he  in  some  sort  com- 
plied, by  stating  frankly  the  facts  con- 
nected with  each  charge,  yet  leaving  the 
House  to  draw  its  own  conclusions  as  to 
the  measure  of  guilt  which  they  involved. 
The  Lords  then  sent  a  deputation  of 
twelve  of  their  number  to  him,  who 
"  showing  him  his  confession,  told  him 
that  the  Upper  House  conceived  it  to  be 
ingenuous  and  free,  and  demanded  whe- 
ther he  had  subscribed  it."  Upon  which 
he  said,  u  My  lords,  it  is  my  act,  my 
hand,  my  heart;  I  beseech  your  lord- 
ships be  merciful  to  a  broken  reed." 

What  a  melancholy  spectacle  is  here 
presented  to  us!  The  most  illustrious 
man  of  his  age  prostrate  in  the  dust,  be- 
seeching the  mercy  of  men,  who,  in  wis- 
dom, were  to  him  as  the  dumb  animal 
compared  with  speaking  man,  and  who  in 
mere  honesty  were,  for  the  most  part,  if 
not  altogether,  vastly  his  inferiors ! 

We  are  free  to  confess,  however,  that 
true  morality  has  gained  much  by  what 
is  called  the  fall  of  Bacon,   indeed,  we 
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venture  to  hazard  (he  opinion,  that  the 
illustrious  philosopher  never  appeared  so 
great  to  the  wise  and  virtuous  as  when, 
in  the  eyes  of  the  general  world,  he  was 
loaded  with  disgrace.  What  piety  and 
candour  is  displayed  in  his  confessions! 
How  evidently  sincere  is  his  contrition  ! 
And  how  patriotic  the  feelings  with 
which,  in  the  following  reflections  on  his 
fall,  he  anticipates  the  public  good  that 
may  arise  from  it: — 

"  In  the  midst  of  a  state  of  as  great  afflic- 
tion as  I  think  a  mortal  man  can  endure 
(honour  being  above  life),  1  must  profess  of 
gladness  in  some  things.  The  first  is,  that 
hereafter,  the  greatness  of  a  judge  or  magis- 
trate shall  be  no  sanctuary  or  protector  of 
guiltiuess,  which  (in  few  words)  is  4he  be- 
ginning of  a  golden  world.  The  next,  thai 
after  this  example,  it  is  like  that  judges  will 
fly  from  any  thing  that  is  in  the  likeness  of 
corruption  (though  it  were  at  a  great  dis- 
tance) as  from  a  serpent ;  which  tendeth  to 
the  purging  of  the  courts  of  justice,  and  the 
reducing  them  to  their  true  honour  and  splen- 
dour; and  in  these  two  points  God  is  my  wit- 
ness, that,  though  it  may  be  my  fortune  to  be 

beaten  and  wrought,  I  take  no  small  comfort." 

The  sentence  passed  upon  Lord  Bacon 
was  in  the  following  terms : — 

"1.  That  the  Lord  Viscount  St.  Alban, 
Lord  Chancellor  of  England,  shall  undergo 
fine  and  ransom  of  40,000/. 

"  2.  That  he  shall  be  imprisoned  in  the 
Tower  during  the  King's  pleasure. 

"  3.  That  he  shall  forever  be  incapable  of 
any  office,  or  place,  or  employment  in  the 
State  or  Commonwealth. 

**  4.  That  he  shall  never  sit  in  Parliament, 
nor^come  within  the  verge  of  the  Court." 

This  severe  sentence,  to  the  credit  of 
James  I.,  bad  as  he  was,  was  never  car- 
ried into  effect — at  any  rate,  it  was  ren- 
dered almost  nominal.  lie  was  con- 
fined only  two  days  in  the  Tower;  and 
was  afterwards  restored  to  his  rights  as  a 
Peer  of  Parliament.  He  never,  however, 
resumed  his  seat,  but  died  as  he  had  lived 
— in  the  cause  of  experimental  philosophy 
and  the  best  interests  of  mankind.  His 
death  is  slated,  in  a  recent  popular  pub. 
licalion,  to  have  arisen  from  the  bursting 
of  a  crucible;  but  the  true  cause,  which 
was  something  very  different,  is  given  in 
the  following  extract : — 

«*  In  the  spring  of  1626,  whilst  taking  the 
air  in  his  coach  in  the  neighbourhood  of 
Highgate,  accompanied  with  Dr.  Wither- 
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borne,  the  King's  physician,  it  suddenly  oc« 
curred  to  Bacon — there  being  snow  upon  the 
ground — to  try  the  experiment  whether  flesh 
could  be  preserved  in  snow.  Accordingly, 
he  and  his  companion  forthwith  alighted, 
went  into  a  poor  woman's  house  at  the  bottom 
of  Highgate  Hill,  and  bought  a  hen;  and 
having  made  the  woman  exenleratc  it,  they 
stuffed  the  body  with  snow,  Lord  Bacon  him- 
self assisting.  The  snow  so  chilled  him,  that 
he  immediately  fell  extremely  ill,  and  could 
not  return  to  his  lodgings  at  Gray's-Inn,  but 
was  earned  to  the  Earl  of  Arundell's  house 
at  Highgate,  and  there  put  into  a  warmed 
bed,  which  is  said,  however,  to  have  been 
damp,  not  having  been  used  for  a  year  be- 
fore. *  *  *  In  a  few  days  after  Lord 
Bacon  breathed  his  last." 

"  For  my  burial,''  said  Lord  Bacon  in 
his  last  hUI,  "  I  desire  it  to  be  in  St.  Mi- 
chael's Church,  St.  Alban's;  there  was 
my  Mother  buried  ;  and  it  is  the  parish- 
church  of  my  manor-house  of  Gorham- 
bury,  and  it  is  the  only  Christian  church 
within  the  walls  of  Old  Verulam.  For 
my  name  and  memory  I  leave  it  to  men's 
charitable  speeches,  to  foreign  nations, 
and  the  next  age." 

"  A  legacy  so  splendid,''  says  Mr. 
Martin,  will/equal  eloquence  and  truth, 
"  the  world  never  before  received.  It  is 
the  name  of  one  who  was,  emphatically, 
the  minister  ami  interpreter  of  Nature — 
the  chosen  instrument  for  communicating 
to  mankind  that  knowledge  which  an 
awful  Providence,  whose  ways  are  not 
our  ways,  had  hitherto  concealed  from 
the  sight  of  man.  It  is  the  memory  of 
one  who  will  never  be  forgotten  whilst 
eloquence  can  be  felt,  philosophy  under- 
stood, or  wisdom  revered.'' 

THE    MONSTER    SPECIFICATION—  FUR- 
THER REMARKS. 

A  brief  analysis  of  the  first  head  of 
this  specification,  may  serve  as  a  sam- 
ple of  Mr.  Farey's  sryle.  It  commences 
with  a  very  elaborate  and  lengthy  de- 
scription of  the  structure  of  common 
bobbin-net,  for  the  purpose  of  intro- 
ducing that  of  the  altered  direction  of 
the  carriage  threads.  Next  comes  a 
declaration,  that  an  invention,  similar 
to  that  about  to  be  described,  has  al- 
ready been  patented,  as  applied  to  other 
kinds  of  bobbin-net  machine*.  Then 
follows  a  very  particular  account  of  the 
cloth  work  to  be  produced,  and  a  general 
statement  of  the  means  by  which  it  is 
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to  be  made.  After  this  is  a  very  lengthy 
description  of  the  machinery  to  be  pa- 
tentee:, referring",  if  we  remember  right, 
to  nine  sheets  of  drawing?,  in  which  de- 
scriptions and  drawings  very  many  old 
and  well-known  parts  of  the  pusher 
machine  are  delineated  with  the  same 
elaborate  minuteuess  as  those  peculiar 
to  the  invention.  The  whole  is  con- 
cluded by  a  most  exact  account  of 
every  motion  of  the  machine,  and  every 
position  of  the  threads  during  the  en- 
tire course ! 

The  same  course,  or  nearly  so,  is  fol  - 
lowed  in  most  of  the  other  articles. 
The  cut  of  wheels,  and  the  exact  shape 
of  the  several  cams,  are  given  in  full 
size,  or  on  a  very  large  scale  in  the 
drawings ;  and  the  descriptions  descend 
so  much  to  particulars,  as  to  give  the 
number  of  teeth  in  many  of  the  wheels, 
and  the  number  they  move  each  time. 
Perhaps  the  most  remarkable  passage  is 
one  in  the  second  article,  where  there 
occurs  a  description  of  the  fluted  roller 
machine,  occupying  about  twenty  folios, 
followed  by  this  declaration,  or  one  to 
the  tame  effect : — "  So  far  is  a  descrip- 
tion of  the  fluted-roller  machine  in  ge- 
neral use:  I  now  proceed  to  describe 
the  alterations  in  it  necessary  to  pro- 
duce the  before-mentioned  effect." 

The  concluding  part  of  the  specifi- 
cation is  not  less  verbose  than  the  rest. 
For  instance,  after  claiming,  in  very 
diffuse  terms,  the  invention  specified  iu 
the  second  article,  the  very  same  words, 
changing  only  the  name  of  the  machine, 
are  used ;  again,  in  the  third  article,  in 
all  their  lengthiness  to  claim  the  appli- 
cation of  it  to  another  machiue ;  and 
again,  without  omission  or  contraction, 
in  the  fourth.  The  claim  alone  of  the 
nine  articles  occupies,  altogether,  two 
closely- writ  ten  skins. 

In  making  these  remarks,  we  have 
not  the  slightest  intention  of  impugning 
the  professional  ability  of  the  respect- 
able engineer  who  drew  the  specifica- 
tion—our  quarrel  is  mainly  with  the 
law. 

It  is  necessary  to  bear  in  mind,  that 
a  raw  of  patents,  and  the  administra- 
tion of  that  law,  to  be  good  for  any 
thing,  must  accomplish  at  least  two 
purposes ;  it  must  secure  to  the  in- 
ventor his  rightful  property  in  his  in- 
vention, without  danger  of  successful 
infringement;  and  it  must  warn  all 


others  from  trespassing  on  his  right, 
without  restraining  them  further  than 
his  right  extends.  If  it  fail  in  the  first, 
it  leaves  the  best  benefactors  of  their 
country  to  be  robbed  of  their  undoubted 
rights  5  if,  in  the  second,  it  renders  the 
protection  of  the  inventor,  oppression 
and  robbery  to  all  beside.  Let  us  see 
how  the  law  has  worked  in  the  present 
instance. 

The  stamp  duty  on  patents  is  so  re- 
gulated as  to  be  proportionately  less  on 
a  long  specification  than  ou  a  short  one  t 
and,  what  is  worse,  the  fees  are  as  large 
for  that  which  fills  but  one  skin,  as  ior 
one  which  occupies  a  hundred.  On  the 
score  of  economy,  then,  there  is  a 
strong  inducement  to  include  many  in- 
ventions in  one  patent,  if  fraud  or 
concealment  were  intended  (which  we 
are  very  far  from  insinuating  in  the  pre- 
sent instance),  it  could  not  be  better  at- 
tempted than  l>y  a  long  uud  intricate 
specification.  Before  it  was  altered  by 
the  late  enactment,  the  law,  bad  as  it 
was  in  other  respects,  accidentally  put  a 
'*  prudential  check"  on  this  practice,  by 
invalidating  the  whole  patent  on  the  up- 
setting of -any  one  of  its  parts  j  but  now 
each  count  bears  only  its  own  risk  :  it 
cannot  be  told  how  long,  how  prolix,  or 
how  mischievously  comprehensive  they 
may  become. 

In  every  manufacture—and  particu- 
larly in  that  of  bobbin-net— there  are 
many  persons  far,  indeed,  from  wealthy, 
but  ingenious,  ardeut,  and  persevering, 
whose  inventive  powers  are  very  likely 
to  be  exerted  on  subjects  akin  to  some 
already  patented ;  while,  from  the  na- 
ture of  the  machinery,  it  is  not  less 
likely  that  their  plans  may  differ  essen- 
tially from  those  of  their  predecessors. 
But  how  is  an  inventor  to  ascertain 
whether  he  is  or  is  not  following  a  path 
already  trodden?  No  agent  can  inspect 
for  him  a  specification  like  this  to  any 
purpose,  for  only  those  who  are  inti- 
mately acquainted  with  this  kind  of  ma- 
chinery, have  the  slightest  chance  of 
carrying  away  a  single  idea  from  the 
perusal ;  even  his  own  examination  of 
it,  supposing  him  to  have  travelled  from 
Nottingham  or  Devonshire  for  the  pur- 
pose, would  benefit  him  little  as  to  the 
points  on  which  he  would  need  to  be  in- 
formed, when  he  has  to  struggle  through 
the  mass  of  intricacies  collected  here ; 
and  it  should  be  remembered  he  must 
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take  no  notes,    He  must  then  either  ,  inventions  of  Mr.  Crofts.  Whoever  has 

abandon  his  project,  risk  the  expense  of  superintended  the  construction  of  a  new 

perfecting,  and  the  danger  of  working  machine,  knows  well  that,  though  its 

a  re-invention,  or  give  38/.  16s.  8d.  for  peculiar  principle  may  be  unqueation-, 

a  copy  of  the  specification,  and  100/.  for  ably  due  to  the  professed  inventor, 

that  of  the  drawings  !    These  obstruc-  many  of  the  subordinate,  though  iiu- 

lions  meet  the  inventor  of  small  means  portant  arrangements,  are  usually  sug- 

just  at  the  most  anxious  and  the  most  gested  by  the  workmen.    Now,  we  do 

helpless  period  of  his  efforts ;  when  the  not  say  that  the  inventor  is  not  morally 

nascent  scheme  most  exalts  his  own  entitled  to  the  best  services  of  those  he 

hopes,  and  induces  the  largest  expend!-  employs,  and  to  all  the  profits  and  con* 

tore  of  his  own  resources,  but  is  not  sequences  of  those  services  j  but  we  do 

mature  enough  to  gain  the  confidence  say  that  a  specification  bo  lengthy  and 

and  the  aid  of  others.  Just  then  the  full  so  ridiculously  minute  as  this  is,  neces- 

information  the  law  ought  to  afford  him  sarily  endangers  the  patentee's  legal 

at  easy  cost  would  be  invaluable  ;  it  right,  by  including  much,  which,  though 


would  become  either  a  warning  if  he 
were  forestalled,  or  a  little  to  help  and 
countenance  if  he  were  not.  But  it  is 
refused  him,  except  at  a  cost  far  above 
his  means.  Perchance  he  struggles  on, 
supported  by  the  sanguine  hope  of  an 
inventor,  to  find  at  last  that,  in  some 
huge  dust-covered  roll,  lurks  his  sen- 
tence of  poverty  and  disappointment. 

A  peculiarity  in  the  bobbin-net  trade 
greatly  aggravates  this  wrong.  Plain 
bobbin-net  is  made  by  several  different 
kinds  of  machines:  the  circular  bolt  or 
comb  machine  ;  the  rotary  machine,  with 
single-bladed  lockers,  the  fluted  roller, 
the  levers,  the  pusher,  the  traverse  warp 
machines,  and,  perhaps,  some  others. 
Now  euch  owner  and  workman  devotes 
his  means  and  attention  chiefly  to  some 
one  of  these  different  machines,  and  all 
his  plans  of  improvement  refer  to  it. 
Let  us  suppose  he  thinks  he  can  make 
clothwork  on  the  pusher  machine,  be- 
fore he  can  know  whether  he  is  infring- 
ing Mr.  Croft's  right  or  not,  he  must 
pay  for  copies  of  that  gentleman's  other 
eight  inventions)  of  which,  be  it  ob- 
served, one  only  refers  to  the  kind  of 
machine  in  which  this  unfortunate  in- 
ventor is  interested.  Many  is  the  honest 
and  clever  man,  within  our  own  know* 


morally,  is  not  legally,  his. 

On  another  ground  we  take  grave 
exception  to  specifications  like  this.  The 
machinery  employed  in  the  manufac- 
ture of  webs  of  every  kind,  from  blond- 
net  to  loop-sacking,  is  becoming  gra- 
dually more  complex  ;  for,  though  sim- 
plified amazingly,  as  far  as  relates  to 
the  production  of  any  one  effect,  the 
effects  themselves  required  by  public 
taste  or  convenience,  are  becoming  daily 
more  numerous,  and  are  daily  saddling 
the  plain  machine  with  contrivances  of 
increasing  elaborateness  and  delicacy. 
In  the  present  state  of  the  lace-machine, 
Mr.  F.  judges  it  necessary  to  figure  and 
define  many  parts  as  well  known  to  the 
trade  as  a  cart  or  a  gate  is  to  a  farmer ; 
nay,  if  our  memory  deceives  us  not 
the  common  fast  and  loose  pulley  is  ho- 
noured with  two  long  lines  of  verbiage, 
though  it  may  be  found,  under  its 
above-mentioned  popular  name,  in  books 
twenty  years  old,  at  least.  Now,  let  us 
imagine  that,  in  a  few  years,  the  plans 
now  patented  have  become  familiar  to 
the  trade,  that  new  devices  are  added  to 
them,  and  Mr.  Farey  is  called  upon  to 
speeify.  Will  he,  then,  think  it  neces- 
sary to  re  describe  these  then  old  con- 
trivances with  the  same  minuteness  be 


ledge,  who  must  consign  his  plans  to  has  lavished  in  the  present  instance  on 

darkness,  however  original  and  merito-  those  now  old  ?    If  he  does,  then,  in- 

rioos,  rather  than  incur  such  risk  on  one  deed,  the  present  document,  enormous 

hand,  or  such  expense  on  the  other.  as  it  is,  is  but  a  very  moderate  precuisor 

Neither  does  a  specification  like  tliis  of  those  we  may  expect ;  if  he  does  not, 

serve  any  better  for  the  protection  of  then  every  reason  for  such  a  decision 

the  patenting  inventor.  Describing  and  equally  condemns  his  present  practice 


claiming  many  hundreds  of  new  parts 
(to  say  nothing  of  the  needless  and  cir- 
cumlocutory description  of  old  ones);  it  is 
morally  impossible  it  should  not  in*- 
elude  many  which  are  not  the  bom- fide 


It  is,  indeed,  not  wonderful  that  the 
patent  law,  originated  without  principle, 
and  proceeding  only  by  blunder?,  should 
involve  even  well-meaning  men  in  ab- 
surdities) which  bring  on  them  the  bus- 
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picion  of  caring;  most  for  the  weight  of 
their  professional  gains.  Founded  (if* 
indeed,  it  be  founded  at  all,)  on  essential 
error,  requiring  the  fulfilment  of  contra- 
dictory conditions,  and  altogether  un^ 
suited  to  the  present  state  of  the  useful 
arts,  it  presents  to  the  honest  only  a 
tissue  of  perplexities  and  dangers,  while 
it  affords  to  the  designing  an  ample  pre- 
tence and  an  effectual  cover  for  private 
injustice  and  professional  rapacity. 

It  is  not  for  us  to  allot  between  Mr.  F. 
and  the  law  their  respective  shares  in  the 
monstrosity  of  this  notable  specification. 
A  law  which  cared  as  it  ought  to  do  for 
the  interests  involved  in  this  subject,  in. 
terests  vital  to  the  well-being  of  the  com- 
munity, would  certainly,  as  it  might 
easily,  provide  against  an  abuse  like  this; 
while  even  the  mischiefs  consequent  on 
the  present  law  might  as  certainly,  in  this 
case,  have  been  greatly  diminished,  had 
Mr.  F.  been  less  inattentive  to  the  amount 
to  which  he  was  swelling  his  client's 
costs. 

DOUBLE -LIFTING  GASOMETERS. 

Sir, — In  your  last  Saturday's  Number, 
there  is  a  description  of  what  is  termed  a 
w  Double-lifting  gasometer,'*  ?aid  to  be 
the  invention  of  Mr.  Stephen  Hutchison. 
If  there  be  any  merit  in  the  invention, 
I  believe  Mr.  Hutchison  must  allow  me 
to  lay  claim  to  a  priority  of  right  to  it. 

In  The  London  Journal  of  Arts  and 
Sciences,  for  June,  1824,  p.  305,  will  be 
found  a  rough  representation,  in  outline, 
on  a  small  scale,  and  a  description  of  a 
gasometer,  exactly  similar  in  all  its  essen- 
tials to  that  claimed  by  Mr.  Hutchison  as 
his  invention.  A  few  short  extracts  from 
this  will  fully  substantiate  my  claim: — 

"Tait's  improved  Gasometers. — The 
gasometers  employed  in  storing  up  gas,  until 
required  for  use,  occupy,  upon  the  old  plan, 
much  space,  and  are  attended  with  consider- 
able expense  in  erecting.  The  water-tank, 
whether  sunk  in  the  ground  or  raised,  must 
be  at  least  of  equal  dimensions  with  the 
gasometer,  both  in  breadth  aud  depth.  The 
improved  construction,  which  we  are  about 
to  explain,  affords  a  means  of  reducing  the 
depth  of  the  tank ;  dispensing  with  the 
bridge  of  suspension;  and  of  increasing,  at 
pleasure,  the  capacity  of  the  gasometer  upon 
a  given  base,  thus  rendering  a  small  appa- 
ratus capable,  if  required,  of  holding  a  large 
quantity  of  gas,  the  first  cost  of  which  will 
be  cansiderably  less  than  a  small  gasometer, 
constructed  upon  the  ordinary  plan. 


"  Mr.  Tait,  of  Mile-F.nd-road,  the  in- 
ventor, has,  we  believe,  been  for  some  years 
connected  with  gas-establishments,  and  is 
therefore  fully  aware  of  the  practical  defects 
or  advantages  of  the  different  constructions 
of  gasometers  now  in  use.  Plate  xvi.,  fig.  8, 
is  a  section  of  his  improved  contrivance; 
a  a  is  the  tank,  and  so  on.     •  ••«*• 

"  The  gasometer  is  formed  by  several  cy- 
linders, sliding  one  within  the  other,  as  the 
tubes  of  a  telescope;  and  so  on.  *  *  • 
Round  the  lower  edge  of  this  cylinder  a 
groove  is  formed,  and  as  it  rises,  the  edge 
takes  hold  of  the  top  rim  of  the  cylinder/, 
which  is  overlapped  for  that  purpose.  The 
groove  at  bottom  of  the  first  cylinder  fills 
with  water  as  it  ascends,  and  by  the  rim  of 
the  second  cylinder  falling  into  it,  an  air- 
tight hydraulic  joint  is  produced. 

"  Thus  several  cylinders  may  be  adapted 
to  act  in  a  small  tank  of  water,  by  sliding 
one  within  the  other  with  lapped  edges,  form- 
ing hydraulic  joints ;  and  by  supporting  the 
apparatus  in  the  way  shown,  the  centre  of 
gravity  will  always  be  below  the  points  of 
suspension.  A  gasometer  may  be  made,  upon 
this  plan,  of  any  diameter,  as  there  will  be 
ao  need  of  a  bridge  to  support  it,"  &c.  fcc. 

In  the  works  which  I  erected  almost 
immediately  after  this  publication,  1  in- 
troduced the  same  method  of  suspending 
the  gasometer;  with  this  difference,  that 
instead  of  suspending  it  from  about  one- 
third  from  the  top,  as  represented  in  the 
plate,  I  fixed  the  suspending  chains  to 
the  upper  rim  of  the  gasometer:  a  me- 
thod which,  I  believe,  has  been  since 
that  time  almost  invariably  adopted,  with, 
on  some  occasions,  triangular  beams 
across  the  top ;  an  addition  which  I  have 
not  found  to  be  at  all  necessary.  The 
method  which  I  had  represented  of  sus- 
pending at  some  distance  below  the  upper 
edge  of  the  gasometer,  was  evidently 
optional,  and  was  merely  so  represented 
for  the  purpose  of  showing  what  could 
be  done  to  avoid  the  inconvenience  of 
carrying  the  columns  to  the  extreme 
height  of  the  gasometers;  and  is  perfectly 
practicable. 

I  am,  Sir, 
Your  most  obedieul  servant, 

W.  Tait« 

Feb.  1,  1H36. 


Symington's  paddle-wheel. 

Sir,— The  disinterested  manner  in 
which  you  supported  my  father's  claim 
to  the  invention  of  steam-navigation,  the 
favourable  opinion  you  were  pleased  to 
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express  of  my  paddle-wheel,  and  your 
intimate  knowledge  of  mechanics,  in- 
duce me  to  request  you  to  insert  in  your 
valuable  Journal  the  following  challenge 
to  Mr.  Galloway : — 

1  propose  that  a  boat,  selected  for  the 
purpose,  shall  be  tried  first  with  a  pair  of 
the  common  wheels,  next  with  a  pair  of 
Mr.  Galloway's,  and  afterwards  v.ith  a 
pair  of  mine.  The  expeuse  to  be  de- 
frayed by  the  unsuccessful  competitor; 
each  party  depositing  with  an  impartial 
third  person,  before  the  commencement 
of  proceedings,  150/.  for  that  purpose. 

By  such  a  mode  of  comparing  the  value 
of  our  respective  wheels,  the  question  of 
superiority  will  be  fairly  set  at  rest ;  and 
the  time  and  capital  of  such  spirited  in- 
dividuals as  take  pleasure  in  forwarding 
inventions  likely  to  prove  beneficial,  will 
not  be  misapplied. 

Mr.  Galloway  having  taken  upon  him- 
self the  office  of  an  instructor  in  mecha- 
nics by  publishing  his  "  History  of  the 
Steam-Engine,"  he  will  surely  feel  no 
hesitation  in  informing  me  by  what  law 
of  mechanics  he  is  authorised  to  expect 
an  increase  of  power  from  the  present 
form  of  his  wheel ;  or  whether  he  does 
not  himself  believe,  that  instead  of  power 
being  gained,  a  loss  of  power  is  sus- 
tained. 

Admiring  the  liberality  and  enterprise 
of  the  steam-boat  proprietors  in  Liver- 
pool, it  is  my  intention  to  be  there  in  a 
few  days  with  a  model  of  my  invention, 
when  I  have  no  doubt  I  shall  be  able 
clearly  to  demonstrate  the  advantages  it 
possesses  over  every  other  wheel  of  the 
present  day. 

In  conclusion,  I  have  to  assure  you, 
that  the  William  Symington  steam  tow- 
boat,  a  vessel  of  rather  greater  magni- 
tude than  Mr.  Galloway's  "  Monarch," 
has  been  working  with  g<  od  effect  on  the 
Thames  for  the  last  fortnight ;  and  that 
the  wheels  have  been  pronounced  better, 
and  are  likely  to  be  adopted  by  nume- 
rous steam-boat  owners,  who  have  had 
ample  opportunities  of  judging  of  its 
value. 

Assuring  Mr.  Galloway  that  I  have  no 
wish  to  detract  from  his  mechanical  skill, 
that  all  I  want  is  fair  competition,  and 
that  I  am  perfectly  ready  to  abide  the 


Your  most  obedient  servant, 

William  Syminutos. 

M.  a,  Iiw, 


THE  HERAPATHIAN  CONTROVERSY. 

Sir,— I  have  read  with  much  interest 
the  letters  on  both  sides  of  the  ques- 
tion, as  to  velocity  on  railways,  the 
principal  writers  on  which  are  Mr.  He- 
rapath  and  IverM'Iver;  and  1  cannot 
help  thinking,  that  the  former  gentle- 
man has  been  rather  unfairly  treated  by 
his  opponents.    For  instance,  no  sooner 
does  a  letter  appear  under  any  signa- 
ture whatever,  in  support  of  Mr.  Hera- 
path's  views,  than  his  assailants  instantly, 
and  without  deigning  to  give  the  shadow 
of  a  proof,  attribute  ils  production  to 
Mr.  H.  himself.    I  do  not  see,  for  my 
own  part,  why  the  same  trick  might  not 
be  played  off  on  the  other  side ;  and 
perhaps  it  might  not  be  so  very  far 
from  the  truth,  if  it  were  to  be  at  once 
asserted  that,  were  the  anonymous  mask 
in  which,  with  the  usual  caution  of  Ita- 
lian braves,  Mr.  Herapath's  enemies  are 
enveloped,  to  be  torn  from  their  brow*, 
it  would  he  found,  that  Iver  M'lver, 
and  his  numerous  backers,  S.Y.,  11., 
Miso-philo-anti  H.,  F.  Meredith,  &c, 
are  one  and  the  same  individual.*  They 
are  all  birds  of  the  same  feather,  and  all 
display  the  same  eagerness  to  carp  at 
the  excellence  they  reach.  It  U  at  least 
quite  as  probable  that  the  great  Iver 
M'lver  is  his  own  trumpeter,  as  that 
Mr.  Herapath  is  his,  or  eveu  more  so, 
when  it  is  considered  that  an  anonymous 
writer  may  be  expected  to  be  not  quite 
so  scrupulous  as  one  who  appends  his 
name  and  address  to  his  communica- 
tions. . 

Iver  M'lver  asserts,  as  his  echo, 
Mr.  Meredith  did,  a  week  before  him, 
that  Mr.  Herapath  (as  they  assume  A 
Looker-on  to  be),  must  he  in  :be  wrouir, 
when  he  exposed  the  fallacy  of  Iver's 
theorem,  since  that  theorem  has  not  yet 
been  promulgated.  Now,  I  would  a>k, 
did  not  this  valiant  Highlander,  when  he 
first  demolished,  as  he  thought,  Mr. 
Herapath's  calculations,  profess  to  show 
in  what  manner,  and  how  much,  he  was 
out  in  his  reckoning;  and  if  so,  let  me 
a-k  the  whole  multum  in  parvo,  how 
could  he  possibly  do  this,  without  pro- 
ducing a  theorem,  which  he  contended 
to  be  correct  ?  A  plain  answer  to  ibis 
plain  question  will  go  farther  towards 
settling  the  point  in  dispute,  than  whole 

•  Thit  supposition  w«  know  to  M  quit*  «rr*« 
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reams  of  mere  disputation,  or  a  thou- 
sand groundless  charges  of  writing  under 
more  signatures  than  one. 

Mr.  Meredith,  of  Cambridge,  as  he 
sljjns  himself,  is  very  severe  on  Mr. 
Herapath  for  not  making  good  the 
challenge  given  by  Philo-anti-H.,  some 
time  ago.  In  reply,  I  might  inquire 
for  what  reason  Mr.  II.  is  to  be  held 
accountable  for  the  rashness  of  every  in- 
judicious friend.  You  also,  Mr.  Editor, 
in  some  measure,  join  in  the  attack,  by 
observing — "  no  answer  has  been  re- 
ceived certainly ;"  yet  allow  me  to  ask, 
whether  if  Mr.  Herapath's  friends  have 
been  asserting  that  that  gentleman,  some 
time  ago,  sent  a  full  vindication  to  the 
Mechanics*  Magazine,  which  the  editor 
refused  to  print,  they  have  been  as- 
serting a  falsehood.* 

Although  the  pages  of  the  Mechanics' 
Magazine  have  been  chiefly  open  to  one 
side  only,  on  the  questionf  at  issue,  be- 
tween Mr.  Herapath  and  his  opponent,  I 
hope  this  note  will  find  a  place  in  its 
next  number,  on  the  ground  of  its  long 
reputation  for  impartiality. 

And  I  remain,  Sir, 

Your  most  obedient,  humble  servant, 

William  Cooper. 

No.  17,  King-ttreet.  Feb.  3.  183C. 


IVER  MOVER'S  TABLE  OF  VELOCITIES. 

Sir, — I  find  I  wronged  Iver  M'lver 
when  I  charged  him  with  having  given 
incorrect  velocities  in  his  table  in  No. 
640,  and  I  fully  acknowledge  it  and  ex- 
press my  regret  for  the  occurrence. 

I  beg  to  explain  how  I  came  to  make 
this  mistake.  When  I  saw  Iver  M'lver's 
tahfe,  the  velocities  struck  me  as  being 
very  low,  and  I  determined  to  examine 
them,  and  for  this  purpose  referred  to 
"  Dr.  Gregory's  Mathematics  for  Practi- 
cal Men  :"  on  p.  238  of  that  work  are  the 
following  equations : — 


v  =  g  t  sin.  t  =  */2  g  5>  sin. » 
t?  =  V-f-ofsin.i 

Now,  as  y  2ys  sin.  t  =  g  t  sin.  «,  I 
at  once  substituted  the  one  for  the  other, 

*  Yet ;  a  grots  falsehood. — Ed.  M.  M. 

id  N°^ruii  m*t  haT*      *4ttaUy  open  to  *** 


and  did  not  perceive  the  error  I  had  been 
led  into  until  I  considered  the  nature  of 
the  question. 

Yours,  &c 

S.  Y. 

Feb.  3,  1836. 

RAILWAY  TUNNELS. 

(From.Mr.  Glbbt*  Report  upon  the  wreraf  propote-i 
Liu«»  for  a  Brighton  Railway.) 

An  objection  has  been  made  generally 
to  all  tunnels — namely,  that  the  air  con- 
tained in  them  will  be  so  contaminated 
by  the  noxious  gas  produced  by  the  h>» 
comotive-engines  in  passing throug h  them.' 
as  to  render  it  unfit  for  respiration. 
Whether  this  objection  has  ever  been 
advanced,  or  at  all  supported,  by  any 
scientific  man  possessing  sufficient  che-- 
mical  knowledge  to  enable  him  to  judge 
correctly  on  the  subject,  is  doubtful. 
The  probability,  however,  is,  that  the 
fear  of  any  injurious  effects  from  foul  air* 
has  originated  in  those  who  have  wit- 
nessed the  effects  produced  by  steam- 
engines  in  passing  through  the  small 
tunnels  on  some  of  our  canals ;  and  if*' 
they  have  for  a  moment  imagined  that 
any  similarity  will  be  found  in  the  effects 
in  the  two  cases,  their  fears  are  quite 
justifiable.  The  tunnels  on  canals  are 
commonly  constructed  of  such  limited 
dimensions,  that  it  would  be  highly  dan- 
gerous to  attempt  the  same  application  of 
steam  power  as  will  be  necessary  on  a 
railway  ;  for  instance,  in  the  tunnel  con- 
structed by  Mr.  Telford  on  the  Hare 
Castle  Canal,  the  area  above  the  water 
in  the  canal  is  only  about  one  hundred 
feet ;  and  even  the  Thames  «nd  Med  way 
in  transverse  dimensions,  perhaps  the 
largest  canal  tunnel  in  England,  has 
only  an  area  of  four  hundred  and  fifty 
feet ;  while  the  smallest  tunnel  contem- 
plated on  the  Brighton  Railway,  will  have 
an  area  of  at  least  six  hundred  feet. 

In  order  to  explain  to  what  extent  the 
air  in  a  tunnel  is  contaminated  by  a 
locomotive-engine  passing  through  it, 
let  us  suppose  a  tunnel  one  mile  in  length 
to  be  traversed  by  a  locomotive-engine^ 
and  its  train  of  a  gross  weight  of  one 
hundred  tons.  The  experience  of  the 
Liverpool  and  Manchester  Railway  has 
shown  that  the  average  consumption 
of  coke  is  considerably  less  than  half  •} 
pound  per  ton  for  each  mile  it  is  carried 
on  a  railway  ;  but  taking  the  consump- 
tion at  half  a  pound,  the  whole  weight 
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Of  one  hundred  tons  will  require  the  con- 
sumption of  50lbs.  of  coke.  It  may  be 
calculated  that  every  lOlbs.  of  coke  will 
evaporate  a  cubic  foot  of  water;  so  that 
the  whole  50lbs.  will  convert  into  steam 
5  cubic  feet  of  water  in  the  distance  of 
1  mile.  Now  to  convert  into  steam  one 
cubic  foot  of  water,  requires  1,950,  or 
say  2,000  cubic  feet  of  air,  then  5  feet  of 
water  will  of  course  require  10,000  feet; 
and  this  will  be  the  whole  amount  of 
contaminated  air  in  one  mile  in  length 
of  tunnel.  To  determine  the  proportion 
of  such  an  amount  of  foul  air,  and  the 
whole  air  contained  in  the  tunnel,  we 
may  take  for  example  a  moderate-sized 
tunnel  30  feet  high,  and  having1  an  area 
of  800  square  feet.  One  mile  in  length 
of  such  a  tunnel  will  contain  4,224,000 
cubic  feet;  hfence  the  contaminated  air 
will  bear  to  the  whole  quantity  in  the 
tunnel  the  ratio  of  10,000  to  4,224,000; 
or  it  will  be  as  1  to  422.  It  will  scarcely 
after  this  appear  that  any  valid  objection 
to  tunnels,  to  assert  that  an  injurious 
effect  must  result  from  the  contaminated 
air,  when  we  find  that  the  quantity  of 
this  description  of  air,  produced  by  the 
passing  of  the  whole  train,  will  be  no 
more  than  ^  part  of  the  whole  quantity 
in  the  tunnel. 

Let  us  then  venture  to  hope,  that  any 
prejudices  which  may  now  exist  against 
the  construction  of  tunnels  upon  rail- 
ways will  be  dispelled,  when  we  find 
that  no  injurious  consequences  will  ever 
result  from  the  foul  air,  or  any  other  of 
the  numerous  evils  which  have  been  so 
forcibly  dwelt  upon  by  those  who  affect 
to  perceive  the  most  unhappy  conse- 
quences from  their  adoption. 


EXPERIMENTS  TO  ASCERTAIN  THE  EXIST- 
ence of  lead  in  the  atmosphere  of 
a  white  lead  manufactory.  hy  mr. 
Arthur  dunn. 

(From  the  London  and  Edinburgh  Phil.  Mag.) 

Having  witnessed  at  my  manufactory  the 
frightful  effects  of  white  lead  on  the  workmen 
employed,  1  was  anxious  to  determine  if  it 
was  possible  for  lead  to  exist  in  the  atmo- 
sphere, and  through  that  medium,  be  ab- 
sorbed into  the  system  by  the  action  of  the 
lungs.  For  this  purpose  I  made  the  follow- 
ing experiment,  which  certainly  is  important 
to  the  manufacturer,  as  it  points  out  a  serious 
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evil  to  bo  guarded  against.  I  shall  now  merely 
confine  myself  to  the  results  obtained,  and 
leave  to  some  of  your  more  scientific  friends 
any  theoretical  reasoning  or  practical  hints 
the  experiment  may  suggest,  provided  you 
consider  it  worthy  to  occupy  a  space  in  your 
valuable  magazine : — 

An  evaporating  dish,  containing  about 
twenty-eight  pounds  of  moist  carbonate  of 
lead,  was  placed  in  a  sand-bath,  and  heated 
to  about  the  same  temperature  as  the  drying- 
stove  commonly  used,  never  exceeding  150° 
Fahrenheit;  over  this  was  fixed,  at  the  dis- 
tance of  from  eight  to  twelve  inches,  a  pair 
of  common  bellows,  with  a  glass  tube  at- 
tached to  the  pipe,  which  pipe  was  introduced 
into  a  green  glass  bottle,  containing  twelve 
ounces  of  distilled  water,  acidulated  with 
two  drachms  of  nitric  acid.  The  apparatus 
being  thus  arranged,  the  bellows  were  set  in 
action,  by  which  means  the  atmosphere, 
loaded  with  the  moisture  from  the  lead,  was 
made  to  pass  in  a  continued  current  through 
the  liquid ;  this  was  continued  for  six  hours. 
The  whole  was  then  transferred  into  a  platina 
dish,  and  evaporated  to  perfect  dryness.  The 
residue  was  dissolved  in  one  ounce  of  dis- 
tilled water,  with  two  drops  of  nitric  acid, 
to  insure  the  solution  of  the  lead,  should  any 
be  present.  A  current  of  sulphuretted  hy- 
drogen was  next  passed  through  the  solution, 
which  immediately  gave  a  minute  dark  pre- 
cipitate j  this  being  collected  on  a  filter,  and 
washed,  was  transferred  to  a  watch-glass,  and 
treated  in  the  usual  manner  with  nitric  acid 
to  decompose  the  sulphuret,  which  gave,  on 
the  application  of  hydriodate  of  potash,  the 
most  unequivocal  proof  of  the  presence  of 
lead. 

Another  experiment  was  conducted  at  the 
same  time,  with  similar  vessels,  in  the  same 
room,  but  the  current  of  air  was  not  passed 
through  the  liquid.  This,  on  the  application 
of  sulphuretted  hydrogen,  gave  not  the  least 
indication  of  lead  j  but,  on  evaporating  the 
whole  to  dryness,  and  -treating  the  residue,  in 
the  manner  before  described,  with  hydriodate 
of  potash,  the  slightest  possible  trace  of  the 
yellow  iodine  of  lead  was  perceptible.  The 
nitric  acid  and  distilled  water  were  sepa- 
rately tested  with  great  care,  but  were  found 
perfectly  free  from  lead,  so  that,  no  doubt, 
the  trace  of  lead  must  have  been  absorbed 
from  the  atmosphere,  as  the  bottle  containing 
it  stood  beside  the  one  through  which  the 
current  of  air  was  passed.  1  ought  to  have 
mentioned  before,  that  the  temperature  of 
the  laboratory  during  the  experiment,  was 
from  70°  to  80°  Fahrenheit,  and  that  the  door 
was  kept  closely  shut,  that  the  air  might  be 
loaded  as  much  as  possible  with  the  vapour. 
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NOTES   AND  NOTICES. 


EA8Y  METHOD  OF   FILLING   LONG  STPDON 
TUBES.     BY  WILLIAM  FOSTER,  ESQ. 
(Prom  Sillimnn's  American  Journal.) 

The  application  of  the  syphon  upon  a  large 
scale,  for  the  purpose  of  drawing  water  from 
distant  places,  may  not  be  new;  but  1  do  not 
remember  to  have  seen  it  in  this,  or  any 
other  country,  before  I  tried  the  experiment. 
The  ancients,  we  know,  brought  water  for 
the  supply  of  their  cities,  by  means  of  costly 
aqueducts,  over  hills  and  valleys,  without 
ever  using  the  fountain  principle. 

Some  years  ago  Mr.  Chapman,  proprietor 
of  a  distillery  in  Charles  town,  requested  me 
to  describe  my  plan  for  carrying  water 
through  a  syphon  several  hundred  feet  in 
length,  and  drawing  water  from  one  well  into 
another;  and  with  the  instruction  I  gave 
him,  he  employed  a  plumber  to  lay  a  leaden 
tube  of  three-quarter  ineh  bore,  from  a  well 
twenty-five  feet  deep,  several  hundred  feet 
distant  from  the  well  fit  his  distillery,  which 
was  about  thirty  feet  deep,  and  where  he 
wanted  a  greater  supply  of  water. 

The  operation  failed.  Ho  then  came  to 
me,  and  told  me  that  I  had  led  him  into  an 
expensive  error.  I  told  him  that,  had  he 
communicated  to  me  his  intentions,  I  would, 
with  great  pleasure,  have  superintended  the 
work  ;  but  now,  not  knowing  what  defects 
there  might  be  in  the  tube,  I  could  not 
answer  for  his  success.  However,  I  consented 
to  assist  him,  but  my  first  essay  was  unsuc- 
cessful. 

The  power  of  the  syphon  to  overcome  an 
eminence  is  limited  to  about  thirty-two  feet, 
answering  to  the  column  of  water  which  the 
pressure  of  the  atmosphere  can  raise;  or  that 
any  defeet  in  the  syphon,  or  any  air  confined 
in  it,  would  be  fatal  to  its  operation.  The 
usual  mode  of  charging  a  syphon  is  by  ex- 
hausting it  partially  by  inspiration  at  the 
longer  end.  But  this  was  not  possible  with  a 
tube  several  hundred  feet  long,  and  the  ex- 
pense of  a  pneumatic  apparatus,  to  procure 
a  vacuum,  would  have  been  too  great ;  there- 
fore, I  had  determined  to  put  it  in  operation 
by  filling  it  with  water,  both  ends  being 
stopped ;  this  was  done  by  a  small  branch  at 
the  summit  of  the  tube;  and,  when  filled, 
this  branch  was  well  corked,  and  the  cork 
pressed  down  hard  on  the  water,  so  as  to  ex- 
clude all  the  air  at  the  surface.  It  was  to  be 
apprehended  that  some  undulations  might 
exist  in  the  horizontal  part  of  the  tube,  and 
afford  a  receptacle  for  air,  which  would  there 
be  confined  without  a  possibility  of  escaping, 
and  also  prove  fatal  to  the  success  of  the  ex- 
periment; but  of  this  I  could  know  nothing, 
as  I  had  not  seen  the  tube  laid. 

In  this  state  of  uncertainty,  I  began  the 
operation,  and  filled  the  syphon;  but,  a*  I 
said  before,  it  failed.  On  the  second  trial,  I 


observed  that,  when  the  syphon  was  full,  the 
water  in  the  filling  branch  rose  and  fell  alter- 
nately, and  so  much,  that  as  water  has  but 
little  elasticity,  I  concluded  that  there  was  air 
in  the  tube,  and  it  was,  therefore,  emptied. 
Then,  to  charge  it  anew,  and,  at  the  same 
time,  to  exclude  the  air,  it  was  proposed  to 
perforate  the  lower  end  of  the  long  branch,  at 
the  bottom  of  the  receiving  well,  with  a  fork, 
just  above  the  cork  which  closed  it.  These 
small  holes  allowed  the  air  to  escape  as  it  was 
driven  before  the    water,  without  losing 
enough  water  to  prevent  the  filling  the  tube 
with  ease.    Thus  was  the  air  excluded,  and 
the  syphon  put  into  operation,  and  continued 
for  a  long  time,  with  some  occasional  ob- 
struction, arising  from  the  smallness  of  the 
tube,  and  the  want  of  water  at  the  source. 

I  should  suppose  that  there  were  many 
situations  where  water  might  be  brought  from 
one  valley  to  another,  over  any  hill  not  ex- 
ceeding thirty-two  feet,  or  which  could, 
without  too  much  expense,  be  reduced  to  that 
point,  for  the  purposes  of  irrigation,  or  manu- 
facturing. Large  quantities  of  water,  as  well 
as  small,  may  be  raised  by  means  of  iron  mains 
of  large  dimensions;  and  the  cutting  down 
hills  to  procure  levels,  or  surrounding  them, 
and  thus  increasing  the  length  of  aqueducts, 
at  a  great  expense,  and  loss  of  water  by  per- 
colation and  evaporation,  may  be  avoided. 
Mountain  swamps  may  be  drained,  or  any 
swamps,  where  a  lower  level  is  not  too  far  dis- 
tant for  the  place  of  issue,  or  even  in  a  level 
country,  provided  some  vein  of  loose  gravel 
can  be  found,  into  which  a  place  of  discharge 
may  be  dug  below  the  surface  of  the  swamp. 
The  ingenuity  of  our  countrymen  will,  I  am 
confident,  yet  find  many  other  useful  pur- 
poses to  which  the  principle  may  be  applied. 

NOTES  AND  NOTICES. 

Architectural  Prise.  —The  honorary  premium  of 


the  Institute  of  British  Architects,  for  the 
essay  on  "  Concrete,"  ha»  teen  awarded  to  Mr. 
George  Godwin,  junior,  architect,  of  Brompton. 

CO"  Patents  taken  out  with  economy  and  de« 
•patch  ;  Specifications,  Disclaimers,  and  Amend* 
menU,  prepared  or  revised  ;  Gaveats  entered  ;  and 
generally  every  Branch «f  Patent  Business  prompt- 
ly transacted.  Drawings  of  Machinery  also  exe- 
cuted by  skilful  assistants,  on  the  shortest  notice. 

The  Supplement  to  the  last  volume,  containing 
title,  index,  Slc,  and  portrait  of  Charles  Vlgnoles, 
E*q.,  C.  E.,  is  just  published,  price  ©d.  Also,  the 
volume  complete,  in  boards,  price  9s.  6d. 
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NICKOLl/8  PATENT  8TEAM-C0NDEK8INO  LOCOMOTIVE,  &C. 


DESCRIPTION     OF     NICKOLL'b  PATENT 
CONDENSING-STEAM  FIRE-ENGINE  AND 

Railway  cond  en  sing-locomotive. 

(Communicated  by  tbe  laventor.) 

The  distinguishing  feature  of  these  in- 
ventions consists  of  an  apparatus  for  cool- 
ing the  water  that  has  been  heated  in,  or 
by,  the  condense'r  of  a  portable  condens- 
ing steam-engine.  The  apparatus  in 
question,  alias  the  refrigerator,  is  con- 
structed of  several  series  of  layers  of  any 
kind  of  cloth,  or  metal,  arranged  on  metal 
wires  or  rode,  horizontally,  and  at  such  a 
distance  apart,  one  above  the  other,  that 
currents  o*  air  from  the  surrounding  at- 
mosphere may  pass  freely  and  continually 
through  and  among  its  various  strata. 
The  refrigerator  may  in  some  cases  be 
open  to  the  wind  on  all  sides ;  or  it  may 
be  enclosed  in  a  box  or  carriage,  having 
an  induction  and  eduction  air-chamber, 
perforated  'with  numerous  apertures  to 
effect  a  more  equal  distribution  of  the 
air  in  the  refrigerator,  with  or  without  a 
pipe  to  conduct  the  air  and  vapour  from 
the  refrigerator  to  the  furnace.  The 
water  that  it  is  intended  to  coolt  is  dis- 
charged by  the  engine  upon  the  upper 
layer  of  the  refrigerator;  from  whence 
descending  by  its  gravity  through  the  in- 
ferior layers  of  the  refrigerator  to  the 
cold-water  reservoir,  it  (•'.  e.  the  remain- 
der of  the  water)  suffers  from  the  evapo- 
ration of  a  portion  such  a  redttction  of  its 
temperature,  as  to  be  again  adapted  to 
supply  the  condenser.  The  refrigerator 
must  be  made  very  rough,  and  not  too 
porous,  lest  tbe  water  which  has  been 
transmitted  into  the  refrigerator  to  be 
cooled  should  not  be  long  enough  ex- 
posed to  the  refrigerating  process.  The 
superficial  area  of  the  refrigerator  that  I 
should  recommend,  when  a  smart  breeze 
could  be  always  at  command,  would  be 
about  100  square  feet  per  horse-power. 

The  second  feature  of  these  inventions 
consists  in  connecting,  the  piston-rods  of 
two  steam  engine  cylinders  and  the  pis- 
ton-rods of  the  air-pump,  and  of  such 
other  pump  or  pumps  as  may  be  required 
to  the  same  cross-head.  The  object  of 
this  arrangement  of  steam-machinery  is 
to  render  condensing  steam-engines  light- 
er, and  more  compact,  and,  consequently, 
more  suited  for  various  useful  purposes  ; 
to  wit,  for  locomotive  purposes  ou  rail- 
ways, in  working  fire-engines,  and  in 
propelling  vessels,  &c,  the  power,  in  the 


case  of  steam-vessels,  being  immediately 
applied,  through  the  medium  of  two 
forked  connecting-rods,  to  two  cranks  on 
the  shaft  of  the  paddle-wheels.  Now,  as 
in  the  descending  stroke,  with  the  present 
arrangement  of  the  steam-engine,  the 
weight  of  the  pistons,  rods,  and  cross- 
head,  would  occasion  a  very  great  mo- 
mentum, the  air-pump  is  made  to  per- 
form its  greatest  labour  in  the  descending 
stroke;  i.  e.  the  air-pump,  as  used  solely 
to  exhaust  the  condenser,  ejects  in  its  de- 
scending stroke  the  principal  part  of  its 
hot  water;  its  piston  being  furnished 
with  one  or  two  very  small  valves,  merely 
to  permit  the  passage  of  the  incondensi- 
ble  gas,  and  a  small  quantity  of  the  hot 
water  above  the  piston,  to  be  ejected  at 
the  upward  stroke  of  the  air-pump  into 
the  main  ejection-pipe.  But  in  the  con- 
struction of  my  portable  condensing 
steam-engines,  as  used  iu  extinguishing 
fires  and  for  some  other  purposes,  I  make 
the  air-pump  not  only  to  exhaust  the 
condenser,  but  also  to  operate  as  an  ordi- 
nary suction  and  force  pump ;  t.  e.  it  has 
a  solid  piston,  and  is  supplied  from  the 
condenser,  as  in  the  diagram,  fig.  2,  at 
the  aperture  A,  through  the  medium  of  a 
pipe  B,  which,  from  the  action  of  the 
pump,  is  alternately  above  or  below  the 
level  of  the  water  in  the  condenser  Cj 
and  which  pipe  B,  consequently,  alter- 
nately admits  the  incondensible  gas,  or 
hot  w  ater  of  the  condenser,  into  the  air- 

§ump  D.   £,  the  hot  water  and  incon- 
ensible  gas  ejection-pipe  of  the  air- 
pump  D,  terminating  in  the  air-vessel  F. 


R,  the  suction-pipe,  by  which  water  that 
is  acted  on  by  atmospheric  pressure  enters 
at  the  base  of  the  air-pump  D;  this 
water,  by  the  descending  stroke  of  the 
air-pump,  is  ejected  through  G  into  the 
base  of  the  air-vessel  F. 

To  work  the  steam -valves  of  my  port- 
able condensing-steam  fire-engine,  I  con- 
nect the  rods  of  the  two  ordinary  slide- 
valves  to  the  same  cross-head  K  (see 
side-view,  fig.  3).  K  is  connected  by  the 
rod  L  to  the  oscillaling-lever  M,  exter- 
nally U  the  carriage-floor  N ;  and  the 
lever  M  is  worked  by  the  tappet-rod  O 
from  the  engine's  cross-head  P. 

Fig.  1  represents  a  section  of  a  railway 
condensing  locomotive  steam-engine,  with 
the  refrigerator  A,  placed  in  that  part  of 
the  ordinary  locomotive  tender  which  at 
present  constitutes  the  reservoir.  TT  are 
the  air  induction  and  eduction  passage*. 
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MR.  PERKINS*  ClftCCtATlWO  STEAM-BOILER. 


Fig.  2. 


( 


Fig.  3. 
P 


* 

G,  the  boiler  (in  section).  D,  one  of  the 
steam-engine  cylinders.  C  C,  two  tanks, 
communicating:  with  each  other  by  means 
of  the  pine  D.  F,  the  condenser.  N,  pipe 
leading  from  the  condenser  to  the  base  of 
the  air-pump.  The  line  E  represents  the 
main  ejection-pipe  of  the  air-pump,  ter- 
minating in  the  refrigerator  A.  P  is  a 
flexible  pipe  to  convey  air  and  vapour 
from  the  refrigerator  to  the  furnace. 

Now,  sir,  in  conclusion,  assuming  that 
my  refrigerator,  if  made  according  to 
Certain  proportions  above  given,  and 
fanned  by  a  moderate  breeze,  is  adequate 
to  maintain  a  good  condenser,  I  am  de- 
sirous to  learn  the  opinions  of  your  corre- 
spondents as  to  whether  a  condensing 
locomotive  steam-engine,  constructed  as 
in  the  sketch,  fig.  1,  combining,  as  I 
conceive,  the  qualities  of  comparative 
safety,  greater  durability,  and  greater 
power,  as  compared  with  the  ordinary 
high-pressure  locomotive-engines,  would 
have  its  advantages  more  than  counter- 
balanced by  the  inconvenience  attending 
a  single  locomotive-engine,  by  the  want 
of  a  steam  blast  to  accelerate,  aud  by  the 
vapour  of  the  refrigerator  iu  retarding, 


Combustion  in  the  furnace,  and  by  such 
other  disadvantages  as  do  not  at  this  time 
appear  to  me. 

I  shall  be  very  glad,  also,  to  know  what 
may  be  thought  of  my  portable  condens-  1 
ing  steam-engines  in  extinguishing  Ores 
and  in  propelling  vessels,  &c. 

S.  W.  Nickoll. 

Elham,  near  Canterbury. 

P.  S. — I  would  here  suggest,  that  for 
the  conveyance  of  merchandise,  and  on 
the  common  roads,  a  well-known  appli- 
cation of  the  power  of  steam  might  be 
adopted,  that  is  to  say,  a  hollow  drum 
furnished  with  buckets  (after  the  manner 
of  an  ordinary  water-wheel)  might  be 
fixed  on  the  hind-axle  of  a  locomotive- 
carriage,  and  enclosed  in  a  vessel  of  mer- 
cury; high-pressure  steam  being  then 
admitted  in  an  upward  jet  into  the  lower 
buckets  on  one  side  of  the  wheel  would, 
by  displacing  the  mercury  therein,  cause 
the  opposite  side  of  the  wheel  where  the 
buckets  tfre  filled  with  mercury  to  pre- 
ponderate, and  thus  to  effect  the  locomo- 
tion of  the  vehicle. — N. 

hr.  perkins'  circulating  steam- 
boiler.  •      ... . 

In  1832,  Mr.  Perkins  took  out  a  pa- 
tent for  a  new  steam-boiler  on  the  circu- 
lating principle,  which  was  more  than 
once  noticed  in  our  Journal  for  that  and 
the  following  year,  and  the  advantages 
which  it  offered  freely  allowed  ;  while,  at 
the  same  time,  its  "originality  was  as 
freely  questioned — that, is  to  say,  Mr. 
Perkins  was  alleged  to  have  but  resusci- 
tated, or  rather  re-invented  (no  doubt 
Yery  unconsciously),  a  mode  of  construe* 
tion  first  promulgated  two  or  three  years 
before  in  the  pages  of  the  Mechanics' 
Magazine.  Mr.  Perkins  has  now  pro- 
duced what  he  calls  "  a  new  modifica- 
tion" of  this  circulating  steam-boiler; 
and  in  the  first  Number  (just  published) 
of  the  Magazine  of  Popular  Science, 
edited  at  the  Adelaide  Gallery  (which 
owns,  we  believe,  Mr.  Perkins  for  its  ori- 
ginator, if  not  founder),  there  is  a  very 
elaborate  exposition  of  its  merits  from 
the  pen  of  Mr.  Perkins  himself.  We  are 
far  from  subscribing  to  all  Mr.  Perkins 
says  in  favour  of  his  new  boiler  even  as 
thus  modified,  for  notwithstanding  he 
assures  us  that  his  statements  can  be  de- 
monstrated "  not  only  theoretically  but 

2  c  2 
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practically,"  there  are  some  of  them  which 
it  would  be  difficult  to  reconcile  with  any 
received  theory;  and  we  cannot  forget 
that  this  very  boiler  has  been  tried  on  the 
Liverpool  and  Manchester  Railway,  but 
not  adopted;  though  Mr.  Perkins,  in  his 
present  essay,  takes  no  notice  whatever 
of  that  trial  or  of  its  results !  But  mixed 
up  with  Mr.  Peikins's  rather  extravagant 
laudation  of  his  invention  we  find  so 
many  valuable  practical  hints  and  so 
much  ingenious  and  suggestive  specula, 
lion,  that  we  must  place  ihe  whole  of  his 
paper,  with  but  little  abridgment,  before 
our  readers.  Of  the  new  periodical  in 
which  it  appears,  we  must  not  omit  the 
opportunity  of  saying  that  the  projection 
of  it  does  great  credit  to  the  Institution 
from  which  it  emanates;  and  that  though 
in  this  its  first  Number  it  has  rather  too 
much  of  a  horn-hook  character,  there  is 
nothing  either  in  its  plan  or  in  the  talent 
displayed  in  it,  to  forbid  our  entertaining 
strong  hopes  of  its  proving  a  most  use- 
fat  auxiliary  in  the  cause  of  practical 
science.  We  cordially  wish  it  every 
success.— Ed.  M.  M. 

Extracts  from  Mr.  Perkins's  Paper. 
The  following  are  the  advantages  which 
result  from  a  new  modification  of  the  circu- 
lating steam  patent,  granted  to  me  in  1832: — 

1.  Absolute  removal  of  all  the  danger 
arising  from  explosion. 

2.  Great  economy  in  fuel. 

3.  Much  reduction  of  boiler-room,  as  well 
as  of  weight. 

4.  Not  one-third  of  the  water  in  the 
boiler  now  used  being  necessary. 

•  5.  There  being  no  possibility  of  any  de- 
posit of  foreign  matter  in  the  generators. 

6.  No  furring  up  of  the  boiler,  as  all  the 
deposit  will  of  itself  collect  in  a  place  pro- 
vided for  it,  and  be  blown  off  at  will. 

7.  The  generators  always  being  kept  at 
the  evaporating  point 

8.  The  impossibility  of  horning  any 
part  of  the  boiler  or  generators  by  the  most 
intense  heat. 

9.  The  boiler  and  generators  not  beiag 
in  the  least  affected  by  expansion  and  con- 
traction, owing  to  the  peculiar  arrangement 
of  the  tubes  or  generators. 

10.  The  perfect  and  simple  method  of 
separating  the  steam  from  the  water  and 
foreign  matter. 

11.  The  getting  up  of  the  steam  in  less 
than  half  the  time  now  required. 

12.  The  simplicity  of  the  construction 
of  the  boiler,  and  the  ready  method  of  re- 
pair. 

13.  The  absence  of  all  destructibility  by 
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burning,— in  consequence  of  using  anthracite 
coal,— although  the  fire  be  urged  to  its  great- 
est intensity. 

The  above  facta  can  be  demonstrated  not 
only  theoretically  but  practically.  An  ope* 
rating  model  of  this  boiler  may  be  se  n  daily 
at  present  at  the  National  Gallery  of  Prac- 
tical Science. 

Explanation  of  the  first-mentioned  Advantage. 

The  great  drawback  upon  the  important 
invention  of  steam  navigation  has  been  the 
disastrous  effects  caused  by  the  explosion  of 
steam-boilers.  The'  great  importance  of  a 
perfect  remedy  will  readily  be  admitted.  The 
many  experiments  which  I  have  made  within 
the  last  ten  years,  go  to  prove  that  if  the 
steam  be  generated  in  tubular  boilers,  no 
danger  can  result  from  explosion ;  but  there 
are  many  almost  insurmountable  objections 
to  tubular  boilers  as  hitherto  constructed, 
particularly  for  steam-navigation.  The  boiler 
which  is  now  about  to  be  described,  possesses 
apparently  all  the  properties  which  have  hi- 
therto been  sought  after.  To  show  the  reason 
why  this  boiler  is  free  from  explosions,  the 
causes  (of  which  there  are  at  least  three) 
must  be  described. 

This  first  and  most  common  cause  is  from 
the  pressure  of  common  steam.  What  is 
meant  by  common  or  pure  steam,  is  such  as 
has  not  been  suddenly  elevated,  or  such  as 
has  not  been  compounded  with  an  explosive 
mixture,  by  the  improper  management  of 
the  boiler. 

The  first  kind  of  explosion  is  quite  harm- 
less, as  the  boiler  simply  rends  or  gives  way 
in  the  weakest  place,  which  is  caused  from 
wear,  or  some  defective  spot.  The  second, 
which  I  some  years  since  accidentally  disco- 
vered and  published,  (and  which  has  since 
been  experimentally  proved  to  be  correct,  by 
the  celebrated  French  philosopher,  M.  Arago,) 
arises  from  the  water  getting  too  low  in  the 
boiler.  The  fire  then  impinging  on  that 
part  of  the  boiler  which  is  above  the  water, 
causes  the  heat  to  be  taken  up  by  the  steam, 
which  rises  by  its  superior  levity  to  the  top 
of  the  boiler,  causing  it  sometimes  to  be- 
come red-hot,  and  so  elevating  the  steam  to 
a  much  higher  temperature  than  its  pressure 
would  indicate.  Now,  when  the  boiler  is  in 
this  state,  and  the  safety-valve  suddenly 
raised,  the  water  will  be  relieved  from  the 
steam  pressure,  and  rush  up  amongst  the 
surcharged  steam  which  thus  receives  its 
proper  dose  of  water;  at  the  same  time,  that 
part  of  the  boiler  which  has  been  raised  in 
temperature,  giving  off  its  heat  to  the  water 
so  elevated,  steam  is  generated  in  an  instant, 
of  such  force  as  no  boiler  can  resist.  This 
kind  of  explosion  has  of  late  years  been  very 
frequent  and  disastrous,  particularly  in  Ame- 
rica. 
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The  third*  and  less  frequent  kind,  al- 
though most  terrific,  is  undoubtedly  caused 
by  an  explosive  mixture  having  been  formed 
in  the  boiler.  It  has  long  been  known  that 
hydrogen  has  been  often  liberated,  by  the 
boiler  being  overheated  by  improper  stoking, 
as  well  as  not  being  properly  supplied  with 
water;  but  simple  hydrogen  cannot  explode, 
• — and  where  it  could  get  its  atmospheric  air, 
which  is  absolutely  necessary  to  form  the 
explosive  mixture,  it  has  been  difficult  to 
understand.  We  have  only,  however,  to  look 
at  an  air-drawing  feed-pump,  and  the  source 
will  be  readily  seen.  It  is  frequently  the 
case  that  the  feed-pump  draws  air  as  well  as 
water,  arising  from  its  unsoundness,  &c.  The 
more  air  the  pumpf  draws,  the  less  water  is 
forced  into  the  boiler ;  of  course  the  boiler 
is  more  and  more  exposed  to  the  fire,  and  the 
heated  parts  of  the  boiler  become  oxydised, 
and  rapidly  liberate  hydrogen ;  and  as  suffi- 
cient air  has  been  pumped  into  the  boiler  to 
form  the  mixture,  it  will  be  ignited  by  an 
overheated  part  of  the  boiler,  and  the  tre- 
mendous effect  can  only  be  equalled  by  an 
explosion  of  gunpowder. 

The  construction  of  this  boiler  may  now 
be  described  :  but  the  practical  objections  to 
the  tubular,  the  compound-tubular  and  the 
common  boiler  must  also  be  described,  so 
that  the  remedy  to  these  practical  defects 
may  be  better  understood.  The  two  greatest 
practical  objections  to  the  tubular  boiler  are 
its  furring  up  and  burning  out.  After  great 
expense  and  time,  I  came  to  the  conclusion 
that  until  these  two  practical  difficulties  could 
be  removed,  they  would  be  fatal  to  the  eeono- 


•  This  theory  lias  not  to  my  knowledge  been 
published ;  and  until  recently,  I  d!d  not  see  how  ttic 
atmospheric  air  could  find  it»  way  into  the  boiler, 
whicli  is  tn  e«Bentially  Decenary  to  form  the  ex- 
plosive mixture. 

Ti.is  kind  ut  explosion  cannot  take  place  In  the 
new  toiler,  since  no  hydrogen  U  formed  in  It;  for 
no  part  oi  the  boiler  is  exposed  to  the  fire  but  the 
bottom,  which  i*  certain  to  be  kept  at  a  tempera' 
tuie  quite  as  low  a-  the  water  in  the  boiler,  «  hieh 
surround*  the  generators,  by  the  dashing  down  of 
the  water  outside  of  the  circulating  tubes. 

Having  had  about  twelve  year,.'  practice  in 
generating  high  --team,  from  1,500  pound*  to  the 
inch  downwards,  and  having  es  ablished  the  fact, 
that  no  dangerous  rcsu'l  has  occurred,  although  a 
great  numi  er  of  explosions  have  happened;  and 
having  *t  length  removed  all  practical  difficulties,  I 
feel  warranted  in  undertaking  to  guarantee  to  the 
public  a  -ys'tem  of  generating  steam  of  any  required 
power,  m>i  only  with  lucreased  economy,  but  with 
perfect  safety. 

t  If  the  feed-pump  is  surrounded  with  water,  as 
is  inevitablylhe  case  with  condensing-engines  (and 
only  surh  are  used  in  this  country  for  stcam-naviga- 
t  on),  atm<>. |iherlc  air  cannot  get  Into  the  builer. 
Upon  inquiry,  I  find  that  nearly  all  the  feed-pumps 
used  in  America,  are  worked  without  having  wat  r 
outsvide  the  pump.  This  undoubtedly  is  one  of  the 
rea>ons  why  there  has  been  so  many  more  acci- 
dents in  America  than  in  England. 


p  a 

mical  generation  of  steam  for  any  other  pur*  . 
pose  than  that  of  steam-gunuery.  I  have, 
however,  at  last  been  so  fortunate  as  to  hit 
upon  a  modification  which  has  completely 
removed  all  objection  to  this  method  of  ge- 
nerating steam,  and  which  1  will  now  attempt 
to  describe. 

This  new  boiler  is  made  up  of  generat- 
ing tubes  and  the  common  flat- bottom  wag- 
gon-boiler; from  this  flat- bottom  a  series  of 
tubes  hang  perpendicularly  over,  and  in,  the 
fire,  from  one  to  two  feet  in  length,  according 
to  the  size  of  the  boiler,  and  from  two  to 
three  inches  in  diameter.  On  the  upper  side 
of  this  flat-bottom  is  a  continuation  of  these 
tubes,  projecting  the  same  distance  into  the 
water  in  the  boiler.  In  the  interior  of  the 
tubes  which  hang  in  the  fire,  is  fixed  a  thin 
tube,  two  inches  in  diameter;  when  the  tube 
is  three  inches,  internal  diameter,  open  at  top 
and  bottom,  and  ten  inches  in  length,  this 
tube  stands  upon  three  legs,  each  one  inch 
long,  and  the  water  stands,  level  with  the  top 
of  it.  These  genera  ting-^ubes  are  hermetic 
ally  sealed,  so  that  the  steam  which  is  formed 
in  the  interior  of  the  upper  'half  of  the  tube 
cannot  possibly  escape. 

The  important  effect  of  circulation  is 
more  apparent  in  this  modification  of  the 
boiler  than  in  any  other  which  I  have  tried. 
The  upper,  or  evaporating  part  of  the  her- 
metically-sealed tube,  contains  steam  jof  a 
temperature  of  about  80°  above  the  boiling 
point,  when  the  steam  is  generating  at  atmo- 
spheric pressure  ;  but  when  generating  at  a 
higher  pressure,  the  evaporating  .point  in- 
creases in  a  geometrical  ratio.  This  part  of 
the  tube,  which  is  surrounded  with  water,  is 
incased  in  a  very  thin  tube,  open  at  top  and 
bottom,  which  causes  a  very  rapid  circula- 
tion, and  sweeps  off  the  heat  so  effectually,  as 
to  lie  certain  of  keeping  the  steam  in  the 
upper  part  of  the  tube,  at  the  evaporating 
point.  Experience  shows  that,  after  the 
steam  begins  to  form,  not  only  the  fire  part 
of  the  tube,  but  the  evaporating  part  of  it, 
which  is  in  the  boiler,  receives  no  more  addi- 
tion to  its  temperature,  not  even. one  degree 
— which  proves  the  great  importance  of  rapid 
circulation. 

It  is  well  known  that  water  is  a  worse 
conductor  of  heat  (particularly  downwards) 
than  any  other  matter;  but,  at  the  same 
time,  the  property  which  water  has  of  carry- 
ing heat  upwards,  is  greater  than  any  other 
matter.  Now,  this  law  of  the  upward-carry- 
ing power  of  water  is  taken  advantage  of, 
and  by  filling  the  tube  about  one-third  full  of 
water,  the  steam  which  is  generated  is  given 
off  at  the  top  of  the  internal  tube,  and  will 
constantly  keep  the  evaporating  chamber 
filled  witti  steam,  of  a  temperature  in  propor- 
tion to  the  density  of  the  steam  in  the  boiler. 
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The  effect  of  the  most  intense  heat  serves  only  circulation  not  only  takes  up  the  extra  heat, 

to  generate  steam  the  faster,  without  raising  but  keeps  all  the  foreign  matter  in  motion, 

the  temperature  of  any  part  of  the  boiler,  and  as  there  is  a  much  more  rapid  circulation 

generating- tubes,  or  steam  j  while,  without  at  the  fire-end  of  the  boiler  than  at  the  other, 

circulation,  the  boiler  would,  as  is  often  the  all  the  matter  that  would  otherwise  deposit 

case,  get  red-hot,  and  generate  less  steam,  by  and  become  fixed,  finds  its  way  to  the  other 

driving  off  the  water  from  contact  with  it,  and  end,  and  can  be  drawn  off  by  a  stop  cock  at 

materially  injure  the  bojler.    So  long  as  pleasure,  as  it  will  never  incrust. 

there  is  enough  water  in  the  bottom  of  the  .  ,„     T.    nan*ntnr  „»„ 

...      .    «      ,             .            f  Seventh  Advantage. —  I  he  generator  can- 

boiler,  to  be  above  the  bottom  of  the  circu-  not    t  aboye       *vaporatin|e  po;nt  8ince 

lating-tube,  say  two  inches,  no  derangement     tKj,  °  „  ,  ,  ,.  ,n  /„„..„,„  „*•  uv 

of  the  tube  can  take  place,  as  the  steam  and  ?c  eXtra,  h?at  '  SI  *  cerUuntJr  8weDt  off  b? 

*  1      .,,      1tV       ?  i"  .    »  «  «•»»  »w«*u  «uu  tQe  ra     |  clrcuJatlon> 

water  will,  although  it  is  obliged  to  rise  12  r 

inches,  sweep  off  the  heat  from  the  evaporat-  Eighth  Advantages-Experience  shows  that 
ing  tube,  which  will  prevent  an  explosion  of  wherever  circulation  is  active,  no  heat  can 
the  tube,  and  which  would  inevitably  take  get  above  the  evaporating  point,  let  the  heat 
place,  when  the  boiler  gets  empty  or  dry,  he  ever  so  strong.f  This  boiler  is  so  con- 
were  it  not  that  in  the  centre  of  the  sealing-  structed  that  no  part  of  it  is  exposed  to 
plug  is  affixed  a  fusible  metallic  plug,  which  strong  heat,  where  strong  circulation  is  not 

is  riveted  into  it,  and  will  melt  before  the  -  .  

skam  is  sufficiently  powerful  to  burst  the  •  To  prove  th©  best  temperature  to  generate 

tube,  steam,  1  prepared  an  iron  cup,  ot  massive  thick* 

For  m.riac  a-d  looorUve  purposes    it  »«  !%1&OTJSSJS  iai'iK 

has  been  found  that  brick-work  must  be  dts-  Mvera,  measures  of  water  were  placed  in  it,  one  at 

pensed  with,  on  account  of  its  weight  and  a  time,  each  in  succession,  as  soon  as  the 

bulk  ;  of  course,  the  fire  roust  be  made  within  0De  h*A  evaporated  to  dryness, 

the  body  of  the  boiler.    Now  it  so  happens,  The  l*t  measure  in  evaporating  occupied  00  sec 

that  this  new  modification  of  the  tubular  *<}    ••        ■   80 

boiler  is  extremely  well  calculated  for  an  in-  3(1  39 

ternal  fire-place ;  for  we  have  only  to  extend  ^gSi  Sc^JU'SS^  S.e  with 

the  outward  row  of  tubes  down  to  the  fire-  the  evaporation  of  succeeding  measure*  of  water. 

c^QrntcalWfirebox       m°St  COnVement  4*J»  measure  In  evaporating  occupied  30  seconds. 

Second  Advantage.- Although  it  is  not  mVaiuVe  ;h'owyd  wWi  had  termed  the 

yet  accurately  ascertained  what  the  saving  of  evaporating  point,  and  in  a  dense  cloud  of  steam, 

the  fuel  is,  yet,  from  repeated  experiments,  I  evaporated  suddenly  in  6  seconds, 

have  no  doubt  that  it  will  amount  to  one-  8th  measure  occupied  a  longer  peri<nl,vix.  10  seconds, 

third  of  the  fuel  now  used  by  the  best  marine  0th  measure  in  evaporating  occupied  . .  20 

hoilors  '  loth  3* 

"  And  the  11th  measure  did  not  boil. 

Tliird  Advantage-— The  reduction  of  boiler  The  1st  measure  of  water,  although  contained 

room   is  owing   to   the  greatly   increased  withiu  the  iron  cud  at  a  white  heat,  was  perceptibly 

evaporating  surface  in  the  boiler,  which  al-  not  in  contact  with  the  metal,  but  was  repelled  te 

,     r        •      ,                          •  *  .«  some  distance  from  it  in  a  state  of  nunyancv,  and 

lows  much  reduction  in  size,  and  for  the  same  there  mwd  frMly  |n  evcry  dirertion.  £ 

reason  in  weight*  staoced,  the  water  evaporated  slowly  ;  but  when. 

,    j  ,      .           -                           e  by  the  evaporation  of  successive  measures,  and  the 

tourth.  Advantage.     in  consequence  ot  iapge  o{  timfi  the  iron  was  cogied  down  to  the 

the  interior  of  the  boiler  being  filled  with  '  evaporating  point,'  the  water  theu  evidently 
evaporating  tubes  which  displace  a  large  por>  came  in  contact  with  the  iron,  and  the  augmented 
ti  n  nf  thowater  '  a«  w*>ll  a*  th«  reduced  aivia  ra<e  °'  evaporation  was  as  90  in  fl,  or  as  15  to  1,  the 
o  i  me  waver,  as  wcu  as  uie  rcauceu  rat<  ^eing  increased  or  multiplied  15  limes  ;  or,  in 
of  the  boiler  itself,  it  is  not  too  much  to  say,  other  words,  a  given  quantity  of  water  was  con- 
that  one-third  of  the  water  commonly  used  verted  into  steam,  15  times  quicker  at  a  moderately 
will  be  sufficient.  low,  than  at  an  intensely  high,  heat. 

.    . .  .  # ♦  It  is  a  curious  fact,  that  there  are  now  many 

txjth  Advantage.—  In  consequence  ot  there  boilers  whlcii  have  been  in  constant  use  for  more 

being  no  possible   escape  from   the    her-  than  fifty  years— the  cause  is,  that  these  boilers  are 

meti'cally-sealed  tubes,  there  cannot  be  any  sufficiently  large  to  make  all  the  steam  required, 

deposit  «  the  same  .ater  in  the  generator  VSS'HSlTSt  »M*J3Sf,'5 

may  be  worked  over  and  over  again,  ad  economise  fuel,  the  boiler  has  been  very  much  re- 

infinitum.  dueed  in  size  and  altered  io  form,  exposing  many 

•  parts  to  be  overheated.   It  is  true,  such  boilers 

Sixth  Advantage. — The  furring  up  of  the  raise  much  more  steam  with  the  same  fuel ;  and 

common  boiler  is  occasioned  by  the  sluggish  undoubtedly  much  more  is  saved  in  fuel  than  is  los( 

circulation  of  the  water  in  the  boiler.  and°the  1 1  weau and  ,ear  °J tb*  boilf ri  Thi"  l\  no,.!ced«.to 

i j »i l  i           .     ,   .          r         ,    .  ,       ,  *hQW  the  great  advantage  of  *o  constructing  the 

extra  heat  at  the  bottom  p(  it.    But  forced  boiler  that  the  heat  will  always  be  kept  down. 
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at  the  same  time  going  on;  consequently  no 
over-heating  can  by  any  means  take  place. 
It  is  a  fact,  that  no  extra  heat  can  get  into 
the  steam,  since  no  heat  is  suffered  to  pass 
into  the  boiler  above  the  water,  let  it  get  ever 
so  low. 

Ninth  Advantage.— The  tubes  of  the  lo- 
comotive tubular  boilers  now  in  general  use, 
are  riveted  at  each  end  ;  and  as  no  provision 
is  made  for  guarding  against  expansion  and 
contraction,  the  wear  and  tear  is  enormous. 
Tbe  tubes,  however,  in  this  boiler  are  con- 
nected in  the  middle,  and  each  half  is  al- 
lowed to  contract  and  expand  without  impe- 
diment. 

Tenth  Advantage. — To  separate  the  steam 
from  the  water  and  foreign  matter,  a  small 
steam-chamber  is  attached  to  the  top  of  the 
furnaoe-end  of  the  boiler.  A  pipe  somewhat 
larger  than  the  steam-pipe  passes  from  tbe 
top  of  the  boiler  to  the  bottom  of  this  steam- 
chamber.  Directly  over  this  pipe,  a  dome  is 
fixed,  about  three  quarters  the  diameter  of 
this  chamber;  tbe  depth  of  this  dome  is  rather 
more  than  half  a  sphere,  and  within  two 
inches  of  the  top  of  the  pipe.  From  the 
bottom  of  the  chamber  there  is  also  fixed  a 
return-pipe,  half  the  size  of  the  steam. pipe, 
which  leads  down  to  within  two  inches  of  tbe 
bottom  of  the  boiler.  The  operation  is  thus : 
When  the  steam  rushes  into  the  chamber,  it 
takes  with  it  more  or  less  water  and  foreign 
matter  (this  is  what  is  technically  called 
priming),  which  strikes  the  concavity  of  the 
dome,  and  throws  down  tbe  water  and  foreign 
matter  to  the  bottom  of  the  chamber,  while 
the  steam  in  a  pure  state  passes  off  through 
the  steam- pipe,  and  the  foul  water  returns 
to  the  bottom  of  the  boiler  through  the  re- 
turn-pipe. 

Eleventh  Advantage. — Tbe  steam  is  got 
up  much  quicker  than  in  any  other  boiler, 
in  consequence  of  the  great  evaporating  sur- 
face within  it,  and  the  diminished  quantity 
of  water  in  the  boiler. 

Twelfth  Advantage.  —  The  construction 
of  this  boiler  is  extremely  simple:  the  bot- 
tom plate,  after  having  been  perforated  with 
proper-sized  holes,  female  coupling -screws 
are  firmly  riveted  into  it ;  the  lower  half  of 
the  tubes,  which  has  been  reduced  one-third 
in  si2e,  about  two  inches  from  their  ends,  is 
formed  into  a  male  screw,  to  fit  the  female 
coupling-screw.  This  male  screw  is  faced 
perfectly  flat,  and  the  shoulder  is  made  to  be 
screwed  firmly  in  contact  with  the  bottom  of 
the  boiler.  The  npper  half  is  screwed  in  the 
same  manner.  The  face  of  this  screw  is 
roundedj  so  that  when  it  is  brought  in  con- 
tact with  the  flat  surface  of  the  lower  half,  it 
may  be  the  more  certain  to  make  a  perfect 


joint.    The  upper  half  is  not  allowed  to 

touch  any  part  but  the  flat  surface  of  the 
lower  half  of  the  tube.  Tbe  plug-nut,  which  is 
used  for  hermetically  sealing  up  the  tube,  is 
perforated  in  the  centre  with  a  small  hole,— 
say  one-eighth  of  an  inch  in  diameter,  and 
filled  with  a  fusible  metal,  which  will  be 
driven  out  before  the  tube  will  rend,  and 
which  could  only  take  place  should  the  water 
be  allowed  to  escape  from  the  boiler. 

The  waggon-boiler  is  considered  the  weak- 
est form,  but  this  new  boiler  is  altered  some- 
what in  shape ;  the  bottom  is  perfectly  flat 
instead  of  concave  ;  the  sides  are  also  flat; 
the  top  is  semicircular.  The  female  coupling- 
screws  undoubtedly. materially  strengthen  the 
flat  bottom.  The  boiler  is  to  have  tie-bolts 
from  the  top,  the  number  of  which  is  to  be 
determined  by  the  strength  of  tbe  steam  to 
be  generated  in  the  boiler ;  they  pass  down 
vertically  between  the  tubes,  and  are  screwed 
into  tbe  flat  bottom  ef  the  boiler.  Tie-bolts 
are  to  be  used  also  to  hold  tbe  flat  sides  of 
the  boiler  from  bulging  out  when  used  for 
high  steam.  None  of  the  nuts  of  the  tie- 
bolts  are  exposed  to  the  fire,  consequently  no 
objections  can  arise  from  that  source.  This 
boiler  may  be  made  much  stronger  than  any 
other,  on  account  of  its  diminished  size; 
setting  aside  the  absence  of  any  danger  from 
the  second  and  third  cause  of  explosion,  which 
has  been  described,  the  ends  of  this  boiler, 
which  are  flat,  may  be  made  sufficiently 
strong  by  ribs.  In  fact,  this  boiler  must  be 
pronounced  a  perfectly  safe  one,  since  only 
the  first  kind  of  explosion  can  take  place, 
which  is  absolutely  harmless;  the  first  kind 
has  also  been  described.  The  ease  with  which 
this  boiler  can  be  repaired  is  not  one  of  its 
least  recommendations.  Duplicates  of  the 
tubes  may  always  be  at  hand,  and  if  any 
give  way,  from  unsoundness  or  any  other 
cause,  they  can  be  readily  replaced,  as  they 
are  fac  similes  of  each  other,  . 

Thirteenth  Advantage.— A\\  persons  who 
have  been  in  the  habit  of  using  anthracite- 
coal,  know  that  the  intensity  of  its  beat  is 
so  great*  that  if  urged  to  its  greatest  power, 
the  best  fire-brick  is  readily  fused.  It  is  on 
this  account  that  it  is-  so  difficult  to  be  used 
for  raising  steam ;  still,  some  careful  stokers 
have  used  it  to  great  advantage.  It  is,  how- 
ever, done  at  a  great  sacrifice  of  beat, — for 
slow  combustion  and  thin  firing  only  will 
answer.  To  produce  the  greatest  effect,  rapid 
combustion  with  a  deep  fire  is  necessary. 
In  the  new  boiler,  the  heat  cannot  possibly  be 
too  great.  This  coal,  which  is  called  in 
Wales,  stone-coal,  may  be  obtained  there  in 
any  quantity,  and  is  undoubtedly  the  most 
economical  where  it  ean  be  used,  as  is  the 
case  in  this  boilen 
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cessny.  The  inflammable  gas  of  mines, 
if  it  enter  (he  Davy. lamp,  must  be  car- 
ried along-  with  the  current  that  supplies 
the  flame,  and  would  not  readily  pass 
into  this  insulated  lamp,  the  current  of 
which  would  always  press  outwards. 

The  proposer  is  aware  that  the  pre- 
ceding is  merely  a  sketch  of  a  general 
principle,  which  will  require  to  be  modi- 
lied  according  to  particular  circumstances. 
He  acknowledges,  too,  that,  in  many  cases, 
its  adoption  would  lead  to  much  expense ; 
bur,  as  a  counterpart  to  this,  may  be 
placed  the  annual  saving,  from  prema- 
ture destruction,  of  a  great  number  of 
valuahle  human  lives. 

David  Booth. 

Char1otte-»ireet,  Bloomsbnry, 
Feb.  8,  1836. 


Within  the  downcast-shaft  is  fixed  the 
feeding-main,  which  is  a  pipe  leading 
from  the  surface  to  the  bottom  of  the  pit, 
and  thence  proceeding  under  and  along 
the  pavement  to  any  distance,  and  in  any 
direction  that  may  he  requisite  :  its  pro* 
grcss  i«  here  marked  by  the  letters  AAA, 
&c.  This  pipe  (having  another  inserted) 
is  for  the  purpose  of  carrying  atmospheric 
air  and  gas  to  the  several  burners 
a  a  a,  $cc. 

H  B  B  B  B  is  the  evacuating-main  for 
conveying  the  products  of  the  com- 
bustion, which  pass  along  until  they 
reach  the  upcast-shaft,  when  they  ascend 
to  the  mouth  of  the  pit  (and  higher  if 
necessary),  where  they  are  dispersed  in  the 
atmosphere.  This  main  is  carried  along 
the  roof  of  the  pit,  as  high  as  it  will 
allow. 

The  supply  of  air  and  gas  to  the  burners 
may  easily  be  regulated  by  stop-cocks, 
and  the  lighting  of  the  lamps  may  be  ac- 
complished, without  exposure,  by  means 
of  one  or  other  of  the  various  modes  of 
producing  instantaneous  light  called  Lu- 
cifers,  Eupyrions,  &c,  acted  upon  by  a 
wire  passing  through  an  air-tight  aper- 
ture. Each  lamp  may  be  separately  ex- 
tinguished and  unscrewed  from  the  mains, 
so  as  to  be  cleansed  when  necessary, 
while  the  others  are  left  burning. 

For  working  in, par  row  excavations,  a 
moveable  lamp  may  he  supplied  with  air 
from  the  nearest  part  of  the  feeding- 
main,  by  means  of  a  flexible  tube  (simi- 
lar to  that  of  a  beer-engine)  furnished 
with  screws  and  stop-cocks,  so  as  to  be 
lengthened  by  additional  pieces,  or  shift- 
ed to  other  stations  at  pleasure.  From 
the  required  length  and  flexibility  of  this 
air-tube,  it  might  be  difficult  to  insert  a 
gas-pipe,  and  probably  oil  only  could  be 
burnt.  The  distance,  too,  lo  which  the 
lamp  would,  in  fome  cases,  need  to  be 
carried,  might  render  it  impracticable  to 
convey  the  produce  of  the  combustion  to 
the  evacuating  main;  but,  nevertheless, 
it  is  presumed  that  the  lamp  might  be 
made  perfectly  safe: — in  the  first  place, 
by  having  the  chimney  of  sufficient  length 
to  prevent  the  possible  egress  of  the  flame; 
and,  secondly,  by  providing  that  the 
heated  vapour,  before  mingling  with  the 
atmosphere  of  the  mine,  should  have  to 
pass  through  small  holes,  similar  to  those 
in  the  rose  of  a  watering-pot,  and  which 
holes  might  be  lengthened  into  tubes,  or 
even  passed  through  water  if  found  ne- 


PREVENTION  OF  ACCIDENTS  IN  MINES. 

Sir, — From  reading  the  evidence  on 
accidents  in  mines,  I  am  induced  to  lay 
before  you  my  views  on  the  subject.  I 
think  that  any  modification  of  the  lamp 
would  be  useless.  Ventilation  would  un<s 
doubtedly  answer  could  it  hut  be  per- 
fected ;  the  difficulty  being  the  removal 
of  the  inflammable  gas,  a  current  of  air 
through  every  part  of  the  mine  seeming 
to  be  impracticable.  The  plan  that  I 
should  think  would  answer  would  be  by 
electricity.  The  damp  and  dust  might 
be  prevented  from  coming  into  contact 
with  the  electrifying-machine  by  enclos- 
ing it  in  an  air-tight  metallic  casement; 
letting  one  end  of  the  axis  extend  through 
the  casement  for  the  purpose  of  affixing  a 
handle,  &c.  The  orifice  must  be  made 
air-tight.  Part  of  the  conductor  must 
also  he  extended  through  the  casement. 
This  orifice  must  have  a  tube  of  glass  in- 
serted into  it  for  the  purpose  of  insula- 
tion, and  must  likewise  be  made  air- 
tight. A  jar  must  be  used;  from  the 
outside  of  which  wires  must  be  extended 
to  all  parts  of  the  mine,  the  wires  to  be 
supported  by  posts,  &c.  By  discharging 
the  jar  the  carburetted  hydrogen  gas 
would  be  decomposed,  water  would  be 
formed,  and  carbon  deposited  in  the  mine 
in  a  state  of  very  fine  dust.  Should  car- 
bonic acid  be  formed,  small  pools  of  lime- 
water  would  absorb  it. 

The  nitrogen  that  would  be  set  free 
would  be  in  an  isolated  state.  Iron  filings, 
moistened  with  water,  would  cause  the  _ 
nascent  hydrogen  contained  in  the  water 
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to  be  evolved  which  possesses  an  affinity 
far  the  nitrogen;  ammonia  would  he 
formed ;  and  the  entire  mine  would,  in 
consequence,  be  occupied  by  no  other  air 
or  gas  than  atmospheric.  The  electrify - 
ing-machine  beiug  constantly  used,  say 
four  or  five  times  in  twenty-four  hours, 
and  for  about  five  minutes  each  time,  no 
great  quantity  of  carburetted  hydrogen 
gas  would  accumulate;  the  explosions 
each  time  being,  of  course,  very  feeble, 
neither  loss  of  life,  nor  other  accidents, 
could  ever  occur. 

I  have  an  electrifying-machine  fitted 
up  corresponding  with  this  plan  for  ex- 
hibition, and  shall  be  glad  to  show  it  to 
any  gentleman  interested  in  the  subject. 
Yours  most  obediently, 

Augustus  Urackenbuky. 

S3,  George-«tie«t,  Eiision-sqnare, 
Si.  Pancras. 

THE  HERAPATHIAN  (uot  "CONTROVERSY," 
BUT)  RETREAT. 

.  Sir,— It  appears  from  the  communica- 
tion in  your  last  Number  from  Mr.  Cooper 
(one  of  those  numerous  and  handy  friends 
of  Mr.  Herapatb,  who  constantly  put 
one  in  mind  of  the  proverb,  "  Whoever 
advocates  his  own  cause  is  sure  to  have  a 
fool  forhisclient"),  thatitisatlength  found 
necessary,  in  order  to  uphold  Mr.  H.'s 
moral  as  well  as  mathematical  reputation, 
to  invent  falsehoods.  **  Yes,  gross  false- 
hoods!" Well,  what  next  ?  I  shall  not 
suppose  that  Mr.  Herapath  himself  could 
have  had  any  hand  in  countenancing  or 
giving  currency  to  such  falsehoods.  But 
at  matters  have  taken  this  turn,  he  ought 
to  lose  no  time  in  giving  an  explanation 
iu  his  Own  proper  person.  If  he  do  not, 
then  he  most  not  be  surprised,  if  told  some 
fine  morning  to  "  hang  a  calf  't-skio" — - 
he  knows  where. 

iThe  supposition  of  Mr.  Cooper  (5<  out 
Diabohts  out  Herapathius "),  that  Iver 
IVMver,  S.  Y.,  H.,  Miso-Philo-Anti-H., 
F.  Meredith,  &c,  may  be  one  and  the 
same  person,  you  have  yourself,  Mr. 
Editor,  flatly  contradicted,  and  better 
authority  on  the  subject  there  cannot  be. 
Permit  me,  however,  to  make  a  few  re- 
marks. The  idea  that  S.  Y.  (an  engineer, 
and  one  of  your  oldest  contributors), 
should  be  identical  with  me  and  a  backer 
of  mine,  is  truly  farcical.  Twice  in  the 
course  of  this  controversy  has  S.  Y.  en- 
deavoured to  show  (see  No.  641  and  647) 
that  the  velocities  which.  I  calculated 


for  a  descending  plane  (No.  640),  were 
derived  from  false  principles.  If  S.  Y. 
wished  to  back  ;me,  it  must  be  confessed 
that  he  took  a  very  odd  method  of  doing 
so.  S.  Y.,  however,  in  his  last  commu- 
nication, has  candidly  admitted,  that  on 
this  head  he  was  in  error,  and  in  a  very 
fair  way  he  has  explained  how  he  was 
misled.  Who  the  *'  strong-oMiand  H." 
is,  or  Miso-Philo-Anti-H.  may  be  (al- 
though I  am  free  to  confess,  I  suspect,"they 
are  identical),  I  know  not;  but  I  refer 
Mr.  Cooper  to  your  own  editorial  note,  - 
p.  563,  No.  633,  and  let  him  couple  that 
with  your  note  No.  652,  p.  381,  and  if  • 
both  do  not  convince  him  of  his  erroneous 
suppositions,  then,  in  plain  English,  he 
must  suppose  that  you  yourself,  Mr.  e 
Editor,  must  have  deliberately  deviated 
from  the  path  of  truth.  With  regard  to 
F.  Meredith,  of  Cambridge,  1  know  no 
more  about  him  than  I  do  of  the  man  in 
the  moon. 

I  wished,  sir,  for  no  backers.  If  Mr. 
Herapath,  or  any  of  his  competent  ma- 
thematical friends  can  fairly  demonstrate 
(which  has  not  yet  been  done)  the  truth 
of  his  theorems,  then  I  shall  at  once  ac- 
knowledge myself  in  error. 

Want  of  time  has  hitherto  prevented  me 
from  giving  an  analysis  of  the  last  produc- 
tion of  Mr.  Herapath  {alias  A  Looker-on). 
He. «tates,  that  where  the  starting  velocity 
is  25  miles  per  hour,  or  36j  feet  per  se- 
cond, and  the  ascent  49  feet  per  707 
chains — or  8  miles,  14  74  yards — which 
gives  a  rise  of  1  foot  in  952*28,  then,  ac- 
cording to  the  dictum  of  Anti-Carper 
(another  of  Mr.  Herapath 's  intimate  rela- 
tions) the  velocity  per  mile  per  hour  up 
hill  will,  by  Iver  M'lver's  theorem,  be 
imaginary.  Mr.  Herapath,  however,  does 
not  give  the  arithmetical  result  of  this 
imaginary  velocity ;  no  doubt  from  the 
consideration,  that  if  he  had  done  so,  it 
might  have  been  supposed  to  be  "  ro- 
mancing." But  as  1  am  now  getting  a 
little  acquainted  with  the  11  era  pa  thian 
system  of  arithmetic,  I  shall  now  do  it 
for  him.    Here,  then,  it  is : — 

„  _    /  46662  15 

-  \S  (3<4)»-64T  x  mJTZs  '  -  = 

2tV  ! ! ! 

Oh,  Mr.  Herapath!  oh,  Anti-Carper) 
and  oh,  (impartial)  Looker-on  f  X  am 
much  afraid  that  Iver  M'lv«r  *M  really 
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be  an  old  man  before  any  of  you  arrive 
at  the  years  of  discretion. 

But  what  is  the  real  fact  P  Supposing, 
as  they  do,  that  the  engine  were  not  allow- 
ed to  exert  more  power  on  the  ascending 
plane  than  what  was  necessary  to  pro- 
duce a  velocity  of  25  miles  per  hour  on 
the  level— why,  then,  the  whole  space 

passed  over  would  be  s  =  2y  S  sin.  t~ 
(361)3 . 95228 


(HI 


=  19,901  feet,  or  3  miles 


And  1,052  yards,  that  is,  instead  of  the 
engine  and  train  arriving  at  the  extremity 
of  the  summit  with  a  negative  velocity  of 

l  2-rV\/~~113  miles  per  hour,  it  would  ab- 
solutely come  to  a  dead  halt  before  it 
reached  half  the  distance!!! 

Again,  on  the  descending  plane,  Mr. 
Herapath  forces  me  to  apply  the  same 
power  of  steam  as  was  employed  on  the 
level  and  ascending  plane ;  and  then  he 
calculates  from  what  he  styles  my  theorem, 
that  the  velocity  at  the  bottom  (distance 
8  miles  and  1,474  yards,)  will  be  45*72 
miles  per  hour.  Well,  perhaps,  this 
might  not  be  considered  a  dangerous  ve- 
locity ;  but  if  it  were,  I  must  inform  Mr. 
H.  that  if  he  would  allow  me  to  regulate 
the  steam,  I  could  show  how  the  engine 
and  train  might  arrive  at  the  bottom  of 
the  descending  plane,  with  any  velocity, 
between  the  limits  of  0  and  45*72  miles 
per  hour.  Mr.  Herapath  speaks  of  cal- 
culations made  by  Dr.  Lard  tier  on  this 
subject,  given  in  his  evidence  against  the 
Great  Western  Railway.  Now,  as  I  hap- 
pen to  know  Mr.  H.  was  present  during 
that  examination,  perhaps  he  will  favonr 
us  with  the  principles  of  that  calculation, 
as  I  find  it  is  not  given  in  the  evidence 
of  Dr.  L.t  as  published  in  the  Mechanics' 


I  am,  Sir,  yours,  &c. 

IvER  M'lVER. 

Feb.  8,  1930. 

THEORY  OF  NUTATION. 

Sir,— Although  the  attraction  of  gravity 
might  be  sufficient  to  produoe  perturba- 
tions in  the  plar.etary  system,  or  to  be 
the  cause  of  motions  in  the  mass  of 
planets,  exclusive  of  their  annual  and 
diurnal  motions,  still  I  consider  nutation 
and  libration  to  be  the  results  of  other 
;  and  so  far  from  either  of  them 


being  an  accidental  mode  in  the  planetary 

motions,  I  think  I  can  show  satisfactorily 
that  they  are  as  necessary  and  absolute 
attributes  of  the  planet  as  its  orbital  or 
axical  motions. 

It  may  be  deemed  presumptuous  in  me 
to  impugn  the  efficacy  of  giavitation  to 
produce  the  various  phenomena  in  celes- 
tial mo' ions  \  but,  1  shall  he  happy  if  I 
succeed  in  drawing  your  readers'  attention 
to  the  subject,  although  it  should  ter- 
minate in  the  destruction  of  my  hypo- 
thesis. To  economise  space  in  your  va- 
luable pages,  I  shall  confine  myself  for 
the  present  to  the  development  of  the 
causes  of  nutation  ;  and  1  ground  them 
upon  propositions  so  evident  (hat  they 
amount  almost  to  axioms.  » 

1.  Heat  expands  the  bulk  and  volume  of 
matter. 

2.  The  resistance  to  a  body  in  motion 
is  proportional  to  the  extent  of  surface 
opposed  to  the  resisting  medium. 

3.  Whatever  cause  lessens  or  aug- 
ments the  projectile  force  of  a  planet, 

ACCELERATES    OP  RETARDS   its  circular 

motion; — and  the  same  is  true  conversely 
of  the  attraction  of  gravity, — whatever 
cause  lessens  or  augments  the  force  of 
gravity,  retards  or  accelerates  the 
circular  motion. 

First.  That  heat  expands  the  bulk  and 
volume  of  matter  is  a  proposition  familiar 
to  every  one.  A  rod  of  iron  made  red 
hot  will  not  enter  a  hole  it  just  fitted 
when  cold.  Water  by  heat  is  generated 
into  steam,  which  occupies  eighteen 
hundred  times  the  space  it  did  before  be- 
ing heated.  A  bladder,  partially  filled 
with  air,  on  being  exposed  to  the  heat  of 
a  fire,  will  have  the  air  within  it  ex- 
panded to  the  full  dimensions  of  the 
bladder,  which  will  burst  if  the  heat  be 
long  applied.  The  same  facts  can  be 
applied  to  our  globe.  What  is  true  of  its 
component  parts,  is  true  of  it  as  a  whole, 
— that  is  to  say*  heat  expands  the  bulk 
and  volume  of  our  planet ;  and  the  con- 
verse of  the  proposition  is  also  true. 
Cold*  contracts  the  bulk  and  condenses 

The  principal  source  of  heat  to  the 
earth  is  the  sun.  The  vicissitudes  of  the 
seasons  are  produced  by  the  variation  of 
the  quantity  of  this  heat,  in  the  earth'* 
annual  course  round  the  sun.  It  follows 
the  volume  of  our  globe. 

*  This  phrase  is  incorrect,  strictly  speaking  j 
oold  being  hehl  to  be  »n  inferior  dogrw  of  boat. 
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from  this  circumstance,  that  opposite 
hemispheres  of  the  globe  are  unequally 
heated,  in  fact,  that  one  hemisphere  is 
expanded  while  the  other  is  contracted. 
From  the  autumnal  to  the  vernal  equinox, 
the  northern  hemisphere  suffers  contrac- 
tion, being  deprived  of  the  direct  in- 
fluence of  the  sun's  rays ;  and,  from  the 
vernal  to  the  autumnal  equinox  the 
southern  hemisphere  is  submitted  to  the 
same  privation.  The  equalisation  of  heat 
on  both  hemispheres  must  occur  sometime 
about  the  equinoxes,  and  the  maximum 
and  minimum  degree  of  heat  of  each 
hemisphere  about  the  time  of  their  sum- 
mer and  winter  solstices. 

Second.-  The  centre  of  gravity  of  the 
earth  keeping  the  same  position,  however 
unequally  the  hemispheres  of  the  earth 
may  be  expanded,  it  follows,  that  if  the 
earth  in  its  orbit  be  opposed  by  any  re- 
sisting medium,  an  oscillatory  or  swing- 
ing1 motion  will  arise,  the  axis  of  the 
earth  forming  angles  with  the  plane  of  its 
orbit,  because  the  hemispheres  are  un- 
equally expanded ;  and,  hence,  the  re- 
sistance to  one  hemisphere  will  be  greater 
than  the  resistance  to  the  other,  propor- 
tionally to  the  difference  of  the  surfaces 
opposed  to  it. 


Suppose,  for  example,  that  the  greatest 
degree  of  expansion  were  in  the  southern 
hemisphere — to  that  portion  of  the  globe 
the  greatest  resistance  will  be  offered ;  con- 
sequently,  the  northern  hemisphere  will 
advance  with  a  velocity  greater  than  that 
of  the  other,  in  proportion  as  its  opposing 
surface  is  less  than  the  surface  of  the 
other  ;  and  a  spectator  at  st  having  the 
star  vertical,  will  from  nutation  de- 
scribe the  arc  $V",  while  the  star  *'  will 
appear  to  move  northward  in  the  arc 
The  same  phenomena  will  ensue  to  an  in- 
habitant of  the  southern  hemisphere  ;  and 


when  the  northern  hemisphere  has  the 
greatest  expansion,  the  opposite  pheno. 
raena  will  take  place.  The  angles  tf  s" 
and  sf  s",  may  be  taken  as  consistent 
quantities,  although  the  limes  in  which 
they  are  described,  in  decrease  continually 
from  the  causes  consequent  upon  the 
truth  of  the  third  proposition.  To  illus- 
trate the  truth  of  the  second  proposition, 
a  piece  of  wood  may  be  shaped  in  the 
form  of  an  egg  nearly,  and  loaded  so  as 
to  be  about  the  specific  gravity  of  wate^ 
or  just  enough  to  sink  it  under  the  sur- 
face of  the  water.  This  piece  of  wood 
may  be  contrived  to  float  so,  with  either 
end'  uppermost ;  and  if  a  string  be  at- 
tached to  the  centre  of  gravity,  and  the 
wood  dragged  through  the  water,  it  will 
be  found  that  the  smaller  end  will  ad- 
vance, and  the  greater  recede,  or  an 
angle  will  be  formed  with  the  surface  of 
the  water  and  a  line  which  would  pass 
vertically  through  the  wood  if  at  rest. 

Hitherto,  1  have  been  reasoning  upon 
the  assumption  of  a  resisting  medium, 
and  the  truth  of  the  proposition  in  detail 
must  rest,  in  a  great  measure,  upon  the 
truth  of  the  following : — 

Third.  When  the  projectile  force  and 
the  attraction  of  gravity  acting  upon  the 
mass  of  a  planet  are  equal,  the  planet 
will  describe  a  circular  orbit,  and  perse* 
vere  for  ever  in  it,  performing  its  revo- 
lutions in  exactly  the  same  period  of 
time.  When  these  forces  are  unequal^ 
the  period  of  the  planet  will  be  either 
accelerated  or  retarded,  depending  upon 
the  excess  or  defect  of  their  proportions 
to  one  another.  Now  we  find  from  the 
results  of  physical  investigation  and  from 
actual  observation,  that  the  periodic  times 
of  the  moon  and  of  the  earth  are  gra- 
dually being  accelerated, and  the  same  fact 
may  he  true  of  the  other  planets  of  our 
system,  which  may  be  determined  affir- 
matively in  course  of  time,  when  a  greater 
number  of  observations  shall  have  accu- 
mulated to  decide  upon.  Whence  arises 
this  acceleration  ?  The  original  projectile 
impulse  the  planet  received  must  be 
gradually  lessening,  either  from  an  in- 
crease in  the  original  quantity  of  gravity 
or  from  some  opposing  force.  Observa- 
tions cannot  be  made  with  sufficient  nicely 
to  determine  whether  the  first  supposition 
is  the  true  cause  of  the  acceleration  :  the 
effects  of  a  resisting  medium  are,  how* 
ever,  more  familiar  to  us,  and  we  ought 

• 
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first  to  seek  in  what  is  nearest  as  for 
solution  to  our  problem.  Your  ingenious 
correspondent,  Mr.  Mackintosh,  has  given 
a  beautiful  and  rational  exposition  of  his 
electric  theory  of  the  solar  system  ;  and 
if  we  suppose  the  earth  to  be  suspended, 
or  rather  floating  in  an  electric  medium, 
the  same  phenomena  must  ensue  as  when 
two  steel  balls  suspended  by  silk  from  an 
arm  moving  freely  on  a  pivot,  are  set  in 
motion  above  the  poles  of  a  horse-shoe 
magnet.  The  hulls  will  come  to  rest 
much  sooner  than  they  would  from  mere 
friction.  The  earth  in  its  orbit,  from 
similar  electrical  causes,  must  be  receiv- 
ing' continual  repulses,  consequently  its 
projectile  force  must  be  checked,  and 
the  force  of  gravity  preponderating  will 
accelerate  its  annual  revolutions.  For 
the  earth  when  positively  charged  must 
discharge  negatively,  and  vice  versa,  to 
promote  the  circulation  of  the  fluid  on  its 
surface,  and  in  these  continual  discharges 
depends  the  causes  I  have  mentioned. 

It  is  upon  these  propositions  1  base 
my  theory  of  natation  ;  but,  I  am  afraid 
my  desire  to  secure  brevity  has  risked 
the  intelligibility  of  my  sentences;  but 
with  your  leave,  sir,  I  shall  be  happy  to 
return  to  any  point,  and  give  what  ex- 
planation as  may  be  required  to  make  all 
I  have  said  plain. 

J.  K. 

London,  Feb. 5,  1S30. 

mechanics'  institutions. 

Sir, — Since  the  publication  of  the 
abridgment  of  the  evidence  gi  ven  before 
the  Parliamentary  Committee  on  Arts 
and  Manufactures  in  the  Mechanics' 
Magazine,  I  have  heard  your  conduct 
canvassed  in  no  very  measured  terms  in 
select  coteries  of  the  London  Mecha- 
nics' Institute,  for  suppressing  that  pait 
of  the  evidence  of  their  Vice-President, 
Mr.  Toplis,  which  referred  to  Mecha- 
nics' Institutions  in  general,  and  treated 
of  the  Southampton-buildings  establish- 
ment in  particular.  Partially  suppress- 
ing the  truth,  blinded  prejudice,  per- 
sonal animosity,  individual  pique,  dis- 
appointed ambition,  and  such  like,  are 
among  the  phrases  which  have  been  ap- 
plied to  you,  sir,  in  reference  to  your 
exercise  of  an  editorial  power  in  omit- 
ting  certain  parts  of  a  certain  witness's 
evidence  on  a  certain  subject,  which  you 
perhaps  considered  impertinent  to  the 


object  held  in  view  on  the  appointment 

of  the  Commons'  Committee. 

But  it  appears  to  me,  tint  so  far  from 
your  conduct  in  this  respect  deserving 
any  such  hard  words  from  the  quirter 
in  question,  it  rather  deserved  their  un- 
qualified thanks !  You  seem  to  hive 
been  actuated  by  a  relenting  sentiment, 
a  renewed  yearning  of  affection  towards 
your  rebellious  offspring,  an  unwilling, 
ness  to  give  it  the  coup  de  grace,  as  a 
Mechanics'  Institute,  which  should  have 
been  met  by  it  with  signs  of  repentance 
and  amendment.  But  it  has  not  been 
so.  On  the  part  of  the  majority  of 
grumblers,  the  fault  has  been  more  that 
of  ignorance  than  design.  They  heard 
that  certain  evidence  had  been'g'iven  by 
their  Vice-Presideot  with  reference  to 
the  Institution  of  which  they  were  mem- 
bers j  they  took  it  for  granted  that  it 
must  be  favourable  to  it.  Not  having 
easy  access  to  the  folio  Parliamentary 
Minutes,  they  expected  it  would  be  re- 
published in  the  Mechanics1  Magazine 
amongst  the  other  evidence.  Finding 
these  expectations  disappointed,  they, 
recollecting  the  Editor's  position  with 
regard  to  the  Institute,  and  judging  by 
themselves,  imagined  he  must  have  some 
covert  evil  motive  for  its  suppression. 

With  your  permission,  sir,  I  will  set 
them  right.  There  could  not  have  been 
a  more  complete  corroboration  of  the 
charges  you  have  from  time  to  time 
brought  against  the  Institution  than  is 
contained  in  the  evidence  of  their  Vice- 
President;  and  the  consideration  who 
the  witness  is,  gives  double  effect  to  the 
testimony.  Nothing  could  more  clearly 
show  how  miserably  Dr.  Birkbeck  has 
failed,  to  produce  a  college  for  the  edu- 
cation of  the  mechanics  of  rite  metro- 
polis.      .  rar 

I  will  now  transcribe  those  parts  of  Mr. 
Toplis's  evidence  which  refer  to  the 
(miscalled)  London  Mechanics'  Institu- 
tion ;  there  is  nothing  new  or  striking  in 
his  views  of  such  Associations  in  gene- 
ral, as  expressed  in  the  long  lecture  he 
delivered  before  the  members  of  the 
Parliamentary  Committee.— 

«•  What  part  of  the  Mechanics'  Institution 
relates  to  the  instructing  of  artisans  in  de- 
sign!— There  are  three  schools,  all  of  which 
are  superintended  by  masters  that  are  ap- 
pointed for  the  purpose. 

"  Will  you  state  what  departments  are 
taught  by  those  masters !— There  is  one  class 
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for  teaching  geometrical  and  mechanical 
drawing;  that  is,  drawing  to  scale  with  the 
aid  of  mechanical  instruments ;  another  class 
for  teaching  the  drawing  of  ornament ;  and 
a  third  class  for  the  human  figure;  and  I 
believe  there  is  a  fourth  class  for  landscape, 
at  least  there  was  some  time  ago ;  I  am  not 
sure  whether  it  still  continues,  but  1  believe 
it  does. 

"  Do  they  teach  perspective  ?— They  do  In 
the  geometrical  and  mechanical  drawing  class. 

"  Is  that  sort  of  instruction  given  which 
would  enable  a  person  to  draw  patterns  for 
fancy  goods! — That  is  one  of  the  branches 
which  I  include  under  the  designation  of 
ornamental  drawing ;  but  it  is  not  precisely 
that  kind  of  drawing  which  has  been  prac- 
tised in  these  classes;  however  it  would  give 
them  the  facility  for  turning  their  faculties 
that  way.  4 

"  To  a  certain  extent  you  educate  them  for 
pattern- drawing,  do  you  1 — Yes,  by  giving 
them  the  preliminary  education,  certainly, 
though  it  has  not  been  expressly  directed  to 
that  »ne  object 

-  "  Do  you  give  them  means  of  studying  the 
beautiful  specimens  of  the  antique,  either  in 
statuary  or  in  vases? — There  is  another  class 
for  modelling,  where  they  have  such  speci- 
mens, though  not  to  the  extent  they  ought  to 
have  them;  but  they  have  minor  specimens, 
such  as  their  own  means  can  command. 

"  Have  you  any  gallery  of  casts! — No, 
only  the  casts  1  have  just  now  alluded  to ; 
the  detached  pieces ;  we  have  no  gallery  of 
entire  figures. 

"  You  have  no  such  gallery  as  would 
amount  to  an  exhibition  of  works  of  art, 
have  you  1— Certainly  not ;  there  is  a  museum 
of  models,  apparatus  and  specimens  of  mi- 
nerals. 

"  How  do  you  think  that  those  branches  of 
the  art  of  design  which  are  taught  in  the 
London  Mechanics'  Institution  suffice  for  the 
necessary  education  which  would  be  desirable 
for  artisans  in  design ! — I  think  there  is  a 
Very  fair  ground-work  laid,  but  it  would  re- 
quire extension;  for  instance,  in  that  depart* 
ment,  which  has  been  mentioned  of  pattern- 
drawing,  it  ought  to  be  carried  out  into  that, 


manufacture,  one  of  which  may  be  cited, 
namely,  the  porcelain  and  earthenware  roa- 


If  only  a  "  facility  for  turning  their 
faculties  that  way,"  that  is,  in  the  way 
of  turning  their  knowledge  to  some  ac- 
count—if only  a  "  preliminary  educa- 
tion" is  given  them,  the  A  B  C  of  draw- 
ing—where are  these  mechanic*  to  carry 
on  their  education  ?  It  was  certainly 
Intended  by  you,  sir,  that  the  members 
should  receive  that  full  measure  of  hi 


struction  which  should  enable  them  to 
follow  their  several  trades,  less  as  ma- 
chines than  the  present  subdivision  of 
labour  renders  the  case  —  that  each 
should  enter  upon  his  handicraft  with 
a  knowledge  of  the  principles  upon 
which  it  was  founded,  arid  that  thus 
every  person  of  thinking  mind  would  be 
almost,  as  a  matter  of  course,  led  to  con- 
ceive some  improvement  in  the  branch 
Of  art  on  which  he  was  employed  j 
in  fact,  to  predispose  and  to  enable 
them  to  follow  out  the  hint  of  the  great 
philosopher,  Boyle,  so  often  quoted  in 
your  early  Numbers,  "  that  if  every 
artisan  would  but  communicate  what 
new  observations  occur  to  him  in  the 
exercise  of  his  trade,  the  advantages 
gained  to  philosophy  would  be  incalcu- 
lable." And  how  does  the  Institution 
help  the  artisan  in  this  matter?  By 
giving  him,  says  Mr.  Toplis,  a  "  pre- 
liminary education"  in  drawing ! 

**  What  proportion  do  the  pupils  attending 
the  schools  of  design  bear  to  the  pupils  gene- 
rally attending  the  Mechanics' Institution! 
—They  are  obliged  to  go  out  after  attending 
a  certain  number  of  courses,  to  make  room 
for  others.  I  think  there  are  five  classes  of 
drawing  schools.*' 

I  really  cannot  see  what  connexion 
this  answer  has  with  the  question.  Why 
did  the  worthy  Vice  not  give  a  straight- 
forward reply  ?  Of  course,  he  has  his 
reasons. 

"  They  take  what  courses  of  instruction 
they  please;  they  all  follow  their  own  incli- 
nations as  to  the  classes  they  will  attend; 
they  make  application  to  the  secretary,  say- 
ing 'I  wish  to  attend  the  drawing  class/  or 
any  other." 

Nothing  can  be  more  palpably  absurd 
than  this.  It  is  certainly  a  new  system 
of  education  which  allows  the  pupil  to 
follow  his  "  own  inclination"  in  the 
course  he  shall  pursue.  If  the  instruc- 
tion given  were  of  a  more  advanced  na- 
ture, this  might  be  proper.  I  should 
say,  by  all  means  allow  the  pupil  to 
choose  the  subject  of  his  studies,  but  let 
the  course  be  dictated  by  some  com- 
petent instructor. 

-  Instruction  by  lectures,  though  a  very 
popular  and  fascinating  method,  is  daily 
losing  ground  as  an  effectiveoradvantage- 
ous  one.  Bven  where  the  information  is 
conveyed  to  the  pupils  in  regular  courses 
(as  in  medical  schools),  from  initiation 
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to  perfection,  the  opinion  is  daily  gain- 
ing  ground,  that  the  system  is  a  quackery 
—a.  complete  failure.  This  opinion  is 
confirmed  by  the  fact,  that  those  who 
have  gained  the  prizes  and  first  certifi- 
cates at  the  London  University  never 
attended  the  lectures  for  instruction,  but 
merely  two  or  three  times  in  a  course, 
that  they  might  get  the  certificate  of 
attendance  required  by  the  Apothecaries' 
Company.  1  hey  pursued  their  studies 
at  home  by  the  help  of  books.  Let  us 
hear  what  Mr.  Toplis  says  of  the  Me- 
chanics' Institution  lectures : — 

"In  the  London  Mechanics*  Institution 
lectures  are  delivered  twice  a  week  during  the 
whole  year.  From  the  miscellaneous  pur- 
suits of  the  members  of  these  institutions,  it 
would  be  inappropriate  to  pursue  any  one 
branch  of  study  through  a  long  series  of 
consecutive  lectures,  like  the  academic 
courses ;  the  courses  therefore  are  short,  and 
calculated  by  illustration  to  facilitate  the 
progress  of  students  in  their  private  labours. 
For  lectures  of  this  character  the  larger  in- 
stitutions are  generally  enabled  to  compen- 
sate the  services  of  men  ranking  high  in 
science  and  literature." 

Thus,  then,  by  aiming  at  every  thing 
nothing  is  done.  Such  a  system  of  lec- 
,  tures  may  do  very  well  for  amusement, 
but  it  is  sheer  nonsense  to  talk  of  the 
audience  gaining  any  salutary  instruc- 
tion. They  are  directed  on  the  M  from 
grave  to  gay,  from  lirely  to  severe  " 
system.  One  night  the  subject  is  pneu- 
matics, the  next  dramatics  —  experi- 
ments in  chemistry  are  followed  by  re- 
citations and  ranting  from  Shakspeare, 
"  tearing  a  passion  to  tatters  to  split  the 
ears  of  the  groundlings ;"  then,  again, 
they  have  exhibitions  of  the  oxydrogen 
microscope,  accompanied  by  lucid  de- 
scriptions, in  the  dark,  of  the  objects,  in 
such  technical  language,  that  the  worthy 
lecturer  might  as  well  have  spoken  alto- 
gether in  Greek  or  Latin  to  the  assembly 
as  in  such  a  polygloiical  medley — suc- 
ceeded by  a  dissertation  on  music,  with 
specimens  of  popular  airs  sung  by  pro- 
fessional vocalists  1  Even  when  the  tran- 
sition ha9  nothing  inconsistent  in  it,  it 
rarely  fails  to  furnish  matter  for  curious 
reflection ;  as,  for  example,  a  lecture  on 
physiology,  and  the  internal  structure 
of  the  human  body,  introductory  to  one 
on  external  anatomy,  illustrated  by  a 
man,  naked  to  a  hand-breadth,  postur- 
ing after  the  antique !   This,  sir,  is  a 


fact ;  and  although  ladies  were  excluded, 
children  were  not,  and  the  gallery  of  the 
theatre  was  crowded  by  boys  from  eight 
or  nine  years  old  to  fourteen  or  fifteen, 
whom  common  morality  would  have 
kept  out.  The  lecturer,  in  his  animosity 
to  the  Royal  Academy,  could  not,  of 
course,  think  of  adopting  any  rule  they 
sanctioned;  but  there,  no  pupils  are 
admitted  to  the  "  Life  School"  under  the 
age  of  twenty-one,  unless  they  are  mar- 
ried. In  the  early  days  of  the  Institution 
an  outcry  was  raised  against  exhibiting 
illustrative  pictures  of  parts  of  the  hu- 
man form  ;  now  this  foolish  fastidious- 
ness is  so  far  conquered,  that  a  man  is 
hired  to  expose  himself  naked' to  the 
gaze  of  upwards  of  a  thousand,  for,  of 
course,  the  theatre  was  crafnmed.  I 
should  have  thought  the  example  of  the 
stage  would  have  suggested,  at  least, 
silk  fleshings. 

The  lectures,  which  are  upon  such 
subjects  as  would  really  be  applica- 
ble to  a  mechanics'  institution,  are  few 
and  far  between.  They  are  usually  in 
courses  of  three  or  four  lectures ;  and  a 
month  or  six  weeks  usually  passes  be- 
tween each,  so  that  it  is  ten  chances  to 
one  but  that  the  matter  of  one  lecture  is 
forgotten  before  another,  "  in  the  course 
of  time,"  follows. 

In  my  next  extract  from  the  Vice- 
President's  evidence,  we  have,  upon  offi- 
cial authority,  the  very  statement  which 
you  called  upon  the  President  to  give, 
and  which  the  Doctor  has  never  thought 
proper  to  answer ; — his  less  discreet  Vice 
has  given  the  full  extent  of  the  claim  of 
the  Southampton  Buildings  Institution 
to  the  name  of  a  "  Mechanics,*'  in  al- 
most the  very  words  I  in  a  former  letter 
addressed  to  you  :— 

"  In  the  Loado*  Mechanics'  Institution  I 
should  think  tbey  are  not  above  one-third  of 
the  number;  tb*  average  number  is  about 
1,100;  our  number  has  been  stationary  at 
that  for  some  years;  and  I  should  think  one- 
third  of  them  may  be  called  mechanics,  for 
there  are  a  vast  number  in  London  who  are 
in  some  way  or  other  connected  with  arts  of 
production  that  are  not  strictly  mechanics. 
There  are  a  great  number  of  clerks  that  form 
part  of  the  members ;  and  particularly  law 
clerks,  for  we  are  just  in  the  centre  of  the 
law  establishments,  and  we  have  a  vast  num- 
ber of  lawyers'  clerks  among  them."  - 

The  London  Mechanics'  Institution — 
the  parent  of  hundreds  of  similar  as#o- 
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ciations  throughout  England — boasts  of 
a  little  more  than  300  mechanics  as 
members,  out  of  the  thousands  in  the 
metropolis,  win,  were  it  Ruch  as  was 
in' ended  by  its  founder,  would  have 
availed  themselves  of  its  advantages. 

After  this,  I  need  say  no  more,  but 
subscribe  myself  lis  the  correspondent 
who  before  addressed  you  under  the 
signature  of 

A  Seceded  Member. 

Islington,  Feb. %  1830. 


NOTES  AND  NOTICES. 

Liverpool  and  Manchester  Railway.- The  eighth 
half-yearly  meeting  of  the  shareholders  of  the  Liver- 
pool and  Manchester  Railway  Company  «i»  held 
on  Wednesday,  the  27lh  of  Jannary,  in  the  Cotton 
Sale-room,  at  ihc  Exchange,  Liverpool  ;  Charles 
Lawrence,  Esq.,  in  the  chair.  The  Report  of  the 
Directors  for  the  last  six  months,  which  was  sub. 
milled  to  the  meeting,  was  highly  satisfactory  to 
the  shareholders,  showing  a  considerable  increase 
of  receipts,  anil  in  some  important  points  a  post, 
live,  ami  in  most  a  comparative,  reduction  of  ex- 

Ienditure.  The  receipts  appear  to  have  been— 
a  the 

Coaching  department   £67,807  19  2 

Merchandise  department..  40,375  15  8 
Coal  department   3.08*   8  8 

_e  

£117.950  3  6 
The  increase  in  the  merchandise  department  is  the 
more  gratify  ing.  inasmuch  as  it  has  taken  place  in 
the  face  of  a  considerable  reduction  in  the  rates  of 
freight  made  by  the  Mersey  and  IrweM  Navigation 
Company,  whilst  the  rates  of  carriage  by  the  rail- 
way remain  unaltered.  The  total  expenses  (in- 
cluding 3,409/.  10s.  paid  for  goods  destroyed  by 
fire)  amount  to  71.99.U  13s.  4d.,  leaving  a  net  pro- 
fit of  45,960/.  10*.  2d.  Out  of  which  the  Directors 
recommended  that  a  dividen  I  should  be  made  of 
5/.  per  Hi  i:e  for  the  half-year;  and  that  0.000/. 
should  be  appropriated  to  the  purchase  of  heavier 
rails,  leaving  a  balance  of  1,509/  to  be  carried  to 
the  credit  of  the  next  half-year's  account.  The 
cost  of  locomotive-power,  which  has  been  for  some 
time  the  heaviest  and  most  formidable  item  in  the 
expenditure  of  the  Company,  appears  to  be  under- 
going a  gradual  diminution.  For  the  last  half-year 
Ft  amounted  (including  tire  cost  of  three  new  en- 
gines) to  15,681/.  17*.  0d..  being  about  800/.  less 
than  during  the  preceding  half-year.  This  is  a  very 
satisfactory  reduction,  when  it  is  recollected  that 
there  has  been  a  large  increase  of  btttlat  ss,  the  re- 
ceipts of  the  last  half-year  having  exceeded  those 
o(  the  half  year  preceding  by  upwards  of  18.000/. 
In  the  maintenance  of  way  there  is  an  increase  of 
about  1,500/.;  and  it  does  not  appear  probable  that 
any  considerable  reduction  will  be  made  in  this 
branch  of  expenditure  until  the  line  generally  shall 
have  been  laid  with  heavier  rails.  The  Report 
stated  thnt  the  woiks  connected  with  the  tonnel 
under  the  town  of  Liverpool,  and  the  new  entrance 
in  the  Old  Haymarket,  were  advancing  towards 
completion,  and  would  be  finished  by  the  end  of 
the  month  of  May.  It  was  staled,  in  reply  to  the 
inquiry  of  a  Proprietor,  that  the  propriety  of  form- 
ing a  new  station  for  passengers  at  Manchester  was 
under  consideration,  and  that,  if  formed,  it  would 
be  covered  by  a  roof,  as  at  Liverpool,  to  protect  the 
passengers  from  the  weather.  The  Report,  which 
appealed  to  give  general  satisfaction,  having  been 
agreed  to,  and  a  dividend  of  5  per  cent,  on  the  last 
half-year  having  been  declared,  the  meeting  broke 
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\ew  Thermometrical  Scale.  —  Dr.  Castle,  of 

Brighton,  by  modifying  Fahrenheit's  scale,  has 
pro  in-,  i  an  instrument  which  will  admit  of  the 

the  "ft  r  being  ttken  with  the  same  precision 

as  the  barometer.  The  degrees  are  first  arranged 
decimally,  10,  40  .  30  degrees,  and  soon  ;  each  10 
degrees  being  equal  to  20  decrees  of  Fahrenheit. 
The  rise  and  fall  of  the  qnicksilver  is  shown  by  a 
small  slidfn^scale,  so  graduated  that  every  degiee, 
and  even  the  decimal  fractions,  can  be  readily  as- 
certained. The  registering  is.  at  the  same  time, 
accurate  and  easy.  Thus,  ihe  freezing-point,  or  32 
degrees  of  Fahrenheit,  by  reduction,  becofties  10 
degrees  ;  the  cyphers  implying  tint  it  is  exactly  10 
degrees;  but  if  the  quicksilver  slightly  exceeds  31 
degrees  Fahrenheit,  the  difference  is  indicated  by 
16  degrees  30  uiinn'cs,  or  16  degrees  40  minutes, 
according  as  the  excess  is  three  or  four-tenths  of  a 
degree. 

Extraordinary  Effects  of  Concussion.— The  Com- 
missioners of  Police  have  lor  two  or  three  years  p«t 
been  opening  a  magnificent  thoroughfare  from  the 
Exchange  to  the  New-road,  leading  to  Bury, 
Burnley,  Ac.  To  do  this  it  was  necessary  to  eieet 
an  immense  stone  wail  on  the  edge-banks  of  the 
river  Inwll,  arid  the  average  height  of  which  was 
to  be  50  feet.  About  120  yards  of  this  has  been 
completed  sowe  time,  and  the  workmen  were  pro- 
ceeding with  the  remainder ;  th»  height  of  which 
unflni-hed  wall  variel  from  40  f-et  to  about  15 
feet,  and  which  was  cxartlv  opposite  the  works  of 
Messrs.  Collier  and  Co.,  extensive  fustian-shearers 
and  finishers,  and  woo'-comhing  machine-makers. 
Abont  twenty  five  minutes  past  eight  thin  morning, 
then  fortunately  breakfast  hour,  or  50  men  must  at 
least  have  perished,  this  immense  wall,  63  yards  in 
length,  an  t  7  feet  thick,  without  warning,  came 
tumbling  down,  and  fell  in  one  mass,  broadside  on, 
into  the  river  Irw  II,  and  the  consequences  are  al- 
most incredible,  viz.  the  total  destruction  of  the 
works  on  the  opposite  side  of  the  river  (which  is  40 
yards  wide)  belonging  to  Messrs.  Collier  and  Co., 
attended  with  the  )o  s  of  life,  ana*  of  several 
wounded.  The  injury  done  to  the  buildings  on  the 
opposite  side  of  the  river  may  no  doubt  be  philoso- 
phically accounted  for,  although  not  a  brick  nor  a 
piece  of  stone  that  formed  part  of  the  wall  could  by 
any  possibility  have  come  in  contact  with  them. 
Let  it  only  be  supposed,  then,  that  a  wall,  200  feet 
long  and  7  feet  thick,  falling  in  one  connected  mass, 
broadside  on.  into  the  river,  and  some  idea  may  be 
formed  of  the  amazing  concussion  of  the  air,  and 
the  force  with  wbici;  such  an  immense  mass  of 
materials  would  force  both  it  and  the  water  against 
the  opposite  buildings,  and  the  denotation  produced 
may  be  accounted  for.  The  roof  was  not  only 
blown  off,  hut  the  buildings  literally  blown  down 
also,  and,  of  course,  all  the  machinery  destroyed. 


Ky*  Patents  taken  out  with  economy  and  de- 
spatch ;  Specifications,  Disclaimers,  and  Amend- 
ment*, prepared  or  revised  ;  Caveats  entered  ;  and 
generally  every  11  ranch  of  Patent  Business  prompt- 
ly transacted.  Drawings  of  Machinery  also  exe- 
cuted by  skilful  assistants,  on  the  shortest  notice. 

The  Supplement  to  the  last  volume,  containing 
title,  index,  &c.  and  portrait  of  Charles  Vignoles, 
Esq.,  C.  E.,  is  just  published,  priee  Od. 
volume  complete,  in  boards,  price  9*.  (id. 
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MARTIN'8  SAFETr-LAMP. 

Sir, — Mr.  John  Martin,  the  eminent 
artist,  submitted  lo  the  late  Committee 
of  the  House  of  Commons  on  Mines,  a 
plan  of  a  safety -lamp,  which,,  though  it 
is  not  noticed  in  their.  Report,  and  was 
not  alluded  lo  in  the  trial  at  the  Loudon 
University,  seems  to  me  to  be  possessed 
of  considerable  merit.  Fig.  I,  of  the  ac- 
companying sketches,  is  a  sectional  view 
of  this  lamp  ;  and  the  better  to  show  its 
superiority  to  the  common  Davy-lamp, 
an  engraving  of  the  latter  (fig.  2)  is 
placed  by  the  side  of  it.  a  represents 
the  wick,  which  should  never  be  raised 
so  high  as  to  cause  the  flame  to  smoke ; 
b  is  the  oil  chamber;  c  are  grooved 
cylinders  (shown  more  clearly  in  fig.  3), 

Fig.  S. 


which  are  of  such  diameters  as  only  to 
admit  air  enough  to  support  the  flame. 
The  advantage  which  these  grooves  (the 
master-feature  of  the  invention)  have 
over  wire-gauze  or  thin  perforated  plates, 
is,  that  the  air  has  to  pass  through  a  body 
of  metal ;  a  principle  the  safety  of  which 
wilt  lie  at  once  acknowledged  by  your 
scientific  readers,  d  is  a  copper  top, 
Vita-  an  opening  of  the  same  size  as  that 
round  the  flame;  e,  the  break;  /,  places 
for  the  heated  air  to  escape  by,  and 
through  which  the  foul  air  cannot  enter; 
ff,  a  lens  lo  cast  the  light  into  those  parts 
where  the  air  is  so  foul  as  to  cause  the 
lamp  to  go  out;  h,  handle  of  the  lamp, 
on  the  principle  of  the  universal  joint. 


ETY-LAMP. 

r  ...  -  . 

Submitting  the  above  to  the  impartial 
consideration  of  your  readers, 
I  am,  Sir, 
Your  obedient  servant, 

Polls  a. 

Feb. •>  MM.  r 

ELECTRO-?E«ETATlON. 

Sir, — Whatever  opinion  may  be  formed 
respecting  the  identity  of  the  fluid  which 
emanates  from  the  sun,  and  that  which 
is  the  cause  of  electricity,  as  advocated  in 
your  Magazine  for  November  last,  p.  99, 
the  principle  of  the  extraordinary  con- 
ducting virtues  of  plants  through  their 
acute  extremities  will,  I  trust,  be  admitted 
from  the  facts  which  are  there  adduced. 
I  have  alluded  to  some  other  facts  and 
experiments,  tending  to  show  that  this 
conducting  virtue  is  intimately  connected 
with  their  vegetative  properties.  In  con- 
nexion with  this  most  energetic  influence 
continually  exerted  by  plants,  it  appears 
to  be  of  the  greatest  consequence  to  de- 
termine how  far  they  are  furnished  with 
supplies  of  the  electric  fluid  in  the  me- 
dium by  which  they  are  surrounded; 
and  at  what  seasons,  and  under  what  cir- 
cumstances, -this  supply  appears  lo  be 
most  abundant  in  the  ordinary  course  of 
nature.  With  a  view  to  a  satisfactory 
answer  to  this  question,  1  turned  my  at- 
tention to  the  observations  of  those  elec- 
tricians who  have  made  numerous  ex- 
periments on  atmospheric  electricity,  and 
in  particular  to  those  of  Mr.  Cavallo, 
from  the  second  volume  of  whose  work 
on  electricity  I  have  deduced  the  follow- 
ing particulars  : — The  electricity  of  the 
air,  as  distinguished  from  that  of  clouds 
and  storms,  was  not  the  object  of  his  re- 
searches, till  it  incidentally  fell  under  his 
observation  in  the  course  of  his  experi- 
ments with  the  view  to  the  latter  object. 
But  he  soon  discovered,  contrary  to  his 
expectations,  that  a  clear  atmosphere  was 
attended  with  a  constant  positive  electri- 
city; while  a  generally  clouded  atmo- 
sphere either  a/forded  comparatively  fee- 
ble indications,  or,  as  the  clouds  gathered 
to  blackness,  usually  gave  signs  of  a 
strongly  negative  influence.  His  general 
inference,  that  "  the  air  appears  to  be 
electrified  at  all  times,  and  that  its  elec- 
tricity is  constantly  positive,"  was  the 
result  of  frequent  experiments  made  in 
the  course  of  two  years,  by  means  of  a 
kite  with  a  wire  extended  through  its 
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and  by  an  insufated  electrometer 
balls,  affixed  to  the  end  of  a  rod, 
»g  from  the  upper  part  of  his 
louse  at  Islington.  Having,  however, 
observed  a  passage  in  Sir  H.  Davy's 
"  Elements  of  Chemistry,"  in  which  he 
speaks  of  *  clouds  as  "being  usually  ne- 
gative," and  inclines  to  the  conclusion, 
that  plants  are  acted  upon  by  a  positive 
electricity  in  regard  to  the  atmosphere,  1 
took  the  liberty  of  requesting  the  opinion 
of  my  friend,  Mr.  Sturgeon,  as  the  result 
of  the  numerous  experiments  which  I 
knew  he  had  made  upon  the  electricity 
of  the  atmosphere,  and  was  favoured 
with  the  following  very  obliging  and 
satisfactory  reply : — 

"  fa  the  first  place,  I  perfectly  agree  with 
you  as  to  the  solution  of  the  results  of  Sir 
Humphrey  Davy's  experiments  on  corn ;  fo» 
the  positive  pot  of  a  voltaic  battery  would 
supply  the  animating  electric  fluid  to  the 
germinating  seed  in  precisely  the  same  man- 
ner that  nature  supplies  it  from  the  atmo- 
sphere to  the  ground.    As  he  does  not  state 
from  what  '  experiments  made  on  the  atmo- 
sphere,' he  draws  his  conclusion  that '  clouds 
are  usually  negative,'  I  am  unable  to  form 
any  opinion  respecting  them;  but  I  must  beg 
permission  to  state,  that  such  a  conclusion  is 
quite  at  variance  with  the  results  of  my  expe- 
riments.   It  is  true,  1  have  obtained  negative 
charges  at  the  kite-string,  but  the  instances 
are  very  few  indeed.    Those  which  did  occur 
were  only  whilst  heavy  clouds  passed  over  the 
kite;  the  indications  both  before  and  after 
the  clouds'  transit  being  invariably  po- 
sitive.   And  even  in  those  temporary  exhi- 
bitions of  negative  electricity,  I  am  very  far 
from  concluding  that  the  clouds  themselves 
were  negatively  electric.    The  indications 
were  those  of  the  kite,  which  was  floating 
much  lower  than  the  clouds ;  and  the  air  in 
the  vicinity  of  the  kite  was  consequently  the 
only  part  of  the  atmosphere  explored  during 
each  experiment ;  which  air  probably  became 
negative,  or  deprived  of  most  of  its  natural 
electricity  by  the  repulsive  force  of  the  accu- 
mulated electric  matter  in   the  positively 
charged  clouds.    This  assertion  can  hardly 
be  construed  into  «  begging  the  question"  or 
*  straining  a  point,'  because  such  phenomena 
are  easily  produced  by  experiment,  and  must 
frequently  occur  in  nature. 

"  The  result*  which  I  have  obtained  from 
experiments  made  at  nearly  all  the  seasons  of 
the  year,  and  at  all  tiroes  of  the  day,  and 
many  at  night,  induce  me  to  believe  that  the 
general  electric  state  of  the  atmosphere  with 
its  contained  clouds,  vapours,  &c.,  is  with 
to  the  earth  positive.  All  electrical 
are  relative,  and  consequently  all 


our  calculations  respecting  them  have  no 
other  object  than  the  ever-varying  degrees 
Of  those  relations;  but  the  relations  them- 
selves appear  to  be  constant  and  uniform. 
Therefore  I  conclude  generally and  tny  con* 
elusions  are  from  direct  experiments,  that  the 
atmosphere  taken  as  a  whole  is  constantly  in 
an  electro-positive  state,  with  reference  to  the 
earth,  and  that  in  the  atmosphere  itself,  the 
upper  regions  are  constantly  eleotro-positive, 
with  reference  to  all  those  situated  nearer  U 
the  surface  of  the  r~ 


In  corroboration  of  Mr.  Sturgeon'a 
statement,  my  friend,  Mr.  Weekes,  in- 
forms me,  that    about  twenty  years 
since,  though  little  more  than  a  youth, 
and  knowing  but  little  of  what  haa  been 
done  by  philosophers,  but  being  exceed- 
ingly attached  to  electrical  experiments, 
he  mounted  a  large  pole  on  the  top  of  a 
very  high  tree ;  on  the  top  of  which  was 
fixed  a  large,  sharp  iron  rod  (insulated), 
and  from  it  a  wire  communicated  with  a 
rather  large  but  delicate  electrometer, 
placed  in  art  adjoining  cow-shed.   u  I 
have/*  he  observes,  *'  turned  to  my  ma- 
nuscript notes  of  that  period,  and,  with 
singular  pleasure,  I  find  that  upwards  of 
90  observations  made  tvith  this  apparatus' 
during  seven  months,  from  December  to 
July,  are  in  perfect  accordance  with  the 
experiments  of  our  friend,  Mr.  Sturgeon, 
as  well  as  your  own  theory." 

The  facts,  then,  of  the  constant  pre-, 
sence  of  electric  fluid  in  the  atmosphere, 
and  of  the  superior  conducting  efficacy  of 
the  points  and  tubes  of  vegetables  above 
that  of  pointed  metallic  rods,  or  any 
other  substances  in  nature,  are,  I  trust, 
sufficiently  established ;  from  whence  the 
constant  mutual  action  between  them 
appears  a  necessary  consequence.  ^  The 
tubes  of  plants  are  continually  imbibing' 
the  fluid  from  the  atmosphere,  which  is 
as  constantly  replenished  from  some  other 
source.   That  that  source  is  no  other 
than  the  sun,  appears  peculiarly  manifest 
from  the  following  experiments  of  the 
Abbe*  Mazeas,  made  in  the  months  of 
June,  July,  and  October.    He  erected  art 
iron  rod,  370  feet  in  length,  on  au  eleva- 
tion of  90  feet  above  the  horizon.  Being 
insulated  by  silken  cords,  sheltered  from 
the  rain,  at  Chateau  de  Maintenon,  when 
he  began  his  experiments  on  the  17th  of 
June,  the  electricity  of  the  air  was  sensi- 
bly felt  every  day,  from  sun-rise ttti  seven 
or  eight  in  the  evening,  except  in  moist 
weather,  when  he  could  perceive  no  signs 
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of  electricity.  In  the  driest  nights  of  the 
summer  he  could  discover  no  signs  of 
electricity  in  the  air ;  but  it  returned  in 
the  morning  when  the  sun  began  to  ap- 
pear above  the  horizon,  and  vanished  in 
the  evening,  about  half  an  hour  after 
sun -set   The  strongest  common  electri- 
city of  the  atmosphere  during  that  sum- 
mer (1753)  was  perceived  in  the  month 
of  July,  on  a  very  dry  day,  the  heavens 
being  very  clear,  and  the  sun  extremely 
hot.   The  distance  of  ten  or  twelve  lines 
was  then  sufficient  for  the  approach  of 
light  particles  to  the  conductor,  in  order 
to  see  them  rise  in  a  vertical  direction, 
like  the  filings  of  iron  on  the  approach  of 
a  magnet;  whereas,  in  ordinary  dry  wea- 
ther, the  wire  attracted  the  oust  at  no 
greater  distance  than  three  or  four  lines.* 
I  am  unable  to  conceive  of  any  facts 
which  can  more  directly  and  evidently 
show  that  electricity,  in  common  with 
light  and  heat,  derives  its  origin  from  the 
sun  as  its  source  and  centre ;  it  is  shown 
to  accompany  him  with  the  same  con- 
stancy as  light  and  heat,  and  to  exist  with 
the  greatest  intensity  in  union  with  his 
intensest  beams.    Some  observations 
made  by  me  in  the  course  of  the  last 
summer  appear  admirably  to  accord  with 
this  conclusion.   By  inverting  glass  jars 
upon  the  soil  in  the  day  and  night  sea- 
sons in  generally  dry  weather,  1  observe 
that,  when  neither  the  light  and  heat  of 
the  sun,  nor  his  heat  when  the  light  was 
excluded,  would  extract  any  moisture 
from  the  earth,  moisture  was  copiously 
given  out  from  it  during  the  absence  of 
the  sun,  which  was  again  absorbed  on 
his  return.   As  these  effects  appear  to  be 
the  reverse  of  the  ordinary  results  of 
light  and  heat  upon  moist  bodies,  I  can 
only  account  for  it  from  the  opposite 
electrical  states  of  the  earth  and  atmo- 
sphere in  the  presence  and  absence  of 
the  sun.    During  the  continual  dispers- 
ing of  the  solar  rays  in  the  atmosphere 
by  day  it  is  positively  electrified  with  re- 
spect to  the  earth,  the  moisture  of  which 
being  also  negative,  does  not  combine 
with  the  fluid  in  the  form  of  vapour;  but, 
on  the  contrary,  absorbs  it  while  remain- 
ing iu  the  liquid  state.    As  night  ap- 
proaches, on  the  other  hand,  large  quan- 
tities of  moisture  having  transpired  from 
the  leaves,  which,  together  with  the  ex- 

•  Priestley's  HUtiry  of  Electricity,  pp.  363, 


traction  of  oxygen  from  them  in  the  form 
of  gas,  occupies  a  large  portion  of  the 
solar  rays  in  the  atmosphere,  the  small 
quantity  which  is  left  in  the  soil  com- 
bining with  the  rajs  which  it  has  im- 
bibed, they  become  positive  in  regard  to 
the  atmosphere,  the  superabundant  solar 
or  electric  fluid  combines  with  the  re- 
siduum of  water  in  sufficient  quantities 
to  transform  it  into  vapour,  in  which 
form  it  rises  to  be  almost  immediately  re- 
condensed  in  dew,  by  the  attraction  of 
the  fibrous  and  other  acute  extremities 
of  the  tender  herbs. 

What  the  reciprocal  effects  produced 
by  the  mutual  action  of  the  atmosphere 
and  of  plants  upon  each  other  actually 
are,  is  so  beautifully  shown  in  the  expe- 
riment to  which  I  have  alluded  in  the 
Atlas  for  August  24,  1828,  that  I  am 
tempted  to  transcribe  it 

"  For  the  double  purpose  of  ascertaining 
the  power  of  spires  in  modifying  tbe  electric 
relation  of  tbe  atmosphere  and  the  earth, 
and  in  effecting  the  progress  of  vegetation,  by 
their  electric  influence,  M.  Astier  insulated  a 
sextuple  spire  of  the  gleditzia  triaoantkus,  at 
the  top  of  his  house,  and  brought  a  wire  from 
it  to  an  insulated  flower-pot,  io  which  were 
planted  five  grains  of  maize;  a  similar  sow- 
ing was  made  in  an  uninsulated  pot  for  the 
purpose  of  comparison.  The  experiment 
continued  from  the  6th  to  the  20th  of  June, 
including  two  stormy  days.  The  electro- 
meter gave  considerable  signs  of  electricity  in 
the  flower-pot,  and  by  using  the  condenser 
sparks  were  produced.  The  electrified  grains 
were  found  to  pass  more  rapidly  than  the 
unelectrified  grains  through  the  first  periods 
of  vegetation;  When  Bengal  rose-trees  were 
submitted  to  the  same  experiment,  the  flowers 
of  the  electrified  plant  appeared  more  rapidly 
and  more  abundantly  than  in  the  other  case." 

The  narration  is  brief,  and  one  im- 
portant particular  seems  not  to  have  been 
determined,  vix.  whether  the  electricity 
was  plus  or  minus ;  though,  from  the 
foregoing  considerations,  little  doubt  can 
be  entertained  that  the  fluid  issuing  from 
the  sun  had  rendered  the  atmosphere 
thus  strongly  positive,  in  a  region  in 
which  his  beams  are  so  copiously  dis- 
pensed. Admitting  this  to  have  been 
the  fact,  here  is  a  clear  illustration  of  the 
principle  that  the  atmosphere,  receiving 
a  constant  supply  of  electric  fluid  from 
its  great  source  in  the  centre  of  the  solar  • 
system,  is  continually  imparting  of  its 
superabundance  to  the  vegetable  king- 
dom through  iu  acute  extremities,  and 
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thus  causes  or  promotes  its  germination 
and  growth— w  hile  a  portion  of  it  beinz 
transmitted  to  the  earth,  that  approach 
towards  an  equilibrium  which  is  essential 
to  the  general  harmony  of  nature  is 
maintained. 

That  the  electricity  of  the  atmosphere 
in  the  night  season  should  occasionally 
be  negative,  and  that  it  should  ordinarily 
be  in  a  less  degree  positive  than  during 
the  presence  of  the  sun,  agreeably  to  the 
experiment  above  related,  appears  to  be 
in  perfect  accordance  with  the  very  dif- 
ferent states  and  operations  of  plants  by 
day  and  night  respectively.  The  tran- 
spiration of  vapour,  and  the  yielding  of 
oxygen  gas  from  the  leaves,  are  processes 
peculiar  to  the  day  season,  and  to  which 
the  action  of  the  solar  rays  is  essential ; 
whereas,  during  the  absence  of  the  sun 
they  appear  to  be  occupied  by  the  attrac- 
tion of  vapours  and  of  carbonic  acid. 
Such,  at  least,  are  the  facts  which  have 
constantly  been  offered  to  my  observa- 
tion in  the  course  of  (he  last  summer,  by 
means  of  numerous  experiments,  which  I 
may  have  occasion  more  particularly  to 
relate  hereafter.  It  is  true  this  repre- 
sentation does  not  literally  coincide  with 
the  statements  of  Mr.  Cavallo,  and  my 
friend,  Mr.  Sturgeon,  respecting  the  eon> 
atant  positive  electricity  of  the  atmo- 
sphere. But  their  observations  being 
principally  confined  to  the  day  season, 
and  without  any  particular  reference  to 
the  state  of  vegetation,  must,  I  conceive, 
be  considered  as  mainly  relating  to  that 

{>ortion  of  time;  while  experiments  re- 
ating  to  the  variations  occasioned  by  the 
presence  and  absence  of  the  sun,  and  by 
the  different  operations  of  plants  by  day 
and  night,  and  at  different  seasons  of  the 
year,  are,  I  apprehend,  reserved  in  a 
great  degree  for  future  investigation.  In 
the  mean  time,  the  facts  of  the  general 
positive  electricity  of  the  atmosphere,  of 
the  extreme  conducting  activity  of  plants 
in  imbibing  this  superabundance,  and 
transmitting  a  portion  of  it  to  the  earth, 
while  the  residue  is  efficacious  in  pro- 
moting their  germination  and  growth,  is, 
I  trust,  in  a  great  degree,  established  by 
what  has  been  advanced.  Many  particu- 
lars will,  however,  transpire  in  the  course 
of  a  more  detailed  inquiry,  which  may 
conduce  to  conform  and  illustrate  these 
positions. 

Should  it  be  thought  that  in  the  above 
statements  I  have  made  too  liberal  a  use 
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of  the  experiments  and  observations  of 
others,  1  can  only  plead  that  my  general 
object,  in  a  manner,  obliged  me  to  search 
for  assistance  from  any  authentic  sources 
of  information  from  whence  it  could  be 
derived,  and  that  thus  they  are  brought' 
to  support  principles  which  do  not  appear 
to  have  been  in  the  contemplation  of  the 
excellent  electricians  to  whom  we  are  in- 
debted for  the  facts  ;  those  I  mean  which 
are  taken  from  printed  documents;  with 
the  exception  01  M.  Astier's,  whose  fur- 
ther communications  are  indeed  most 
desirable.  As  to  those  of  my  two  most 
ingenious  and  excellent  friends,  they  be- 
ing communicated  for  the  express  pur- 
pose of  aiding  me  in  the  general  inquiry, 
I  could  do  no  other  than  thus  to  bring 
forward  the  decisive  evidence  with  which 
they  have  so  generously  furnished  me  in 
support  of  positions  which  must  other- 
wise have  remained  in  a  great  degree  in 
the  state  of  mere  hypothesis. 

I  remain,  Sir,  yours  respectfully, 

T.  Pine. 

P.  S. — In  my  former  letter  I  observe 
the  following  errata : — 

P.  101,  1.  9,  col.  1,  for."  affecting" 
read  **  effecting." 

Ibid.,  1.  25  from  bottom,  for  "  experi- 
ments'  read  "  experiment." 

P.  102,  1.  12,  col.  2,  after  "  perhaps" 
read  u  water." 

P.  103, 1.  7,  col.  1,  for  «  rotary"  read 
M  rotatory." 

MR.  OOLD8WORTHT  GtRNEYT8  SAFETY  ME- 
THOD OF  LIGHTING  MINES. 

(From  the  Minutes  of  Evidence  taken  before  the 
Select  Committee  of  the  Houae  of  Common*  on 
Accident*  in  Mine*.) 

Has  it  ever  occurred  to  you  to  consider 
whether  mines  might  be  lit  under  such  cir- 
cumstances as  to  do  away  with  the  necessity 
of  the  moveable  lamp? — The  subject  has 
been  one  which  I  have  lately  considered  a 
good  deal,  in  consequence  of  being  engaged 
again  in  experiments  of  a  similar  kind  to 
those  of  1822;  I  have  recently  made  a  series 
of  experiments  for  the  Trinity  House,  on 
artificial  light;  and  the  results  of  these  ex- 
periments, and  observations  connected  with 
them,  induce  me  to  believe  it  possible  to 
light  coal  mines  without  taking  flame  at  all 
into  mines:  in  a  few  words,  I  will  state,  that 
I  think  it  capable  of  being  done  by  reflected 
light.  In  these  experiments  I  found  artifi- 
cial light  may  be  produced,  so  intense,  that 
when  placed  in  the  focus  of  a  parabolical 
reflector,  it  will  throw  a  distinct  shadow  at 
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tfee  distance  of  eleven  miles.    Now,  as  light 
Js  capable  of  being  concentrated,  reflected 
and  refracted  in  any  angles,  or  in  any  direc- 
tion, or  in  any  quantities,  I  think  it  possible 
that  such  light  may  be  reflected  into  mines, 
subdivided,  and  passed  through  the  galleries, 
in  sufficient  quantities  and  intensity  as  to 
enable  miners  to  work  far  better  than  by 
lamps  of  any  description.    The  light  itself, 
and  the  combustion  to  produce  it,  could  be 
placed  above  the  shaft,  in  the  open  air.  If, 
however,  from  mechanical  difficulties,  such 
as  obstructing  parts  in  the  way  of  its  passage 
down  the  shaft,  it  is  possible  that  the  light 
might  be  placed  in  some  safe  part  of  the 
mine  itself,  where  fire-damp  is  never  found, 
and  from  thence  be  reflected  and  refracted 
through  the  various  parts  of  the  mine.  I 
have  made  experiments  with  this  view,  and 
have  found  light  capable  of  being  reflected, 
in  various  directions,  with  simple  and  inea- 
pensive  reflectors  ;  the  first  reflection  requires 
a  true  parabolic  reflector,  but  afterwards 
plain  and  simple  surfaces  will  do.  Possibly, 
the  whole  mine  and  galleries  may  be  all  lit 
by  a  single  light,  if  not  very  extensive  ;  but 
if  seven  lights  of  the  first  order  be  placed  in 
the  focus  of  seven  true  12-inch  parabolas, 
and  arranged  within  a  circle  of  3  feet  dia- 
meter, which  they  may  be,  I  firmly  believe 
one  of  the  longest  mines  might  be  most  effec- 
tually lighted  in  every  gallery.    No  one  can* 
judge  of  the  power  and  management  of  this 
light  who  has  not  seen  it,  or  possibly  con- 
ceive its  practicability  to  the  subject  before 
us.  I  need  not  go  into  explanation  of  the  man- 
ner of  doing  it.    The  Committee  will  remem- 
ber that,  as  the  angle  of  reflection  is  always 
equal  to  the  angle  of  incidence,  we  may 
throw  the  light  in  whatever  direction  we 
pleasej  by  this  means  we  may  turn  it  round 
a  corner  at  right  angles,  or  in  any  angles 
suited  to  the  drifts  the  mine  happens  to  be 
cut  into.   The  practical  difficulties  connected 
with  this  plan  chiefly,  I  conceive,  are  those 
arising  from  obstructions  in  the  galleries: 
one,  for  instance,  is  the  air-doors,  which  are 
necessarily  used  for  ventilation ;  there  is  no 
difficulty,  however,  in  such  case  in  placing  a 
piece  of  plate-glass  in  some  particular  part 
of  the  door,  so  as  to  admit  the  passage  of  the 
light  through  it,  or  a  second  light  may  be 
brought  in  an  opposite  direction ,  again,  if 
the  galleries  are  so  low  that  there  is  not 
room  for  the  light,  coal  waggons  or  miners, 
to  pass  together,  it  is  possible  so  to  widen 
them,  or  enlarge  them,  that  there  would  be  a 
sufficient  space  for  a  sufficient  quantity  of 
light  to  pass  j  it  may  be  passed  through  very 
small  openings  by  strong  concentration,  and 
afterwards  diverged  as  may  be  necessary. 

Would  it  not  be  attended  with  great  ex- 
pense?— No. 

Less  than  the  ordinary  mode ! — I  am  not 


MR.   GURNEY  S  SAFETY  METHOD  OP   LIGHTING  MINES. 

prepared  to  say  exactly,  but  I  think  it  would 

not  bemore  expensive  than  the  present  mode. 
In  case  the  light  is  not  required  to  be  very 
great,  I  think  a  light  of  less  intensity  might 
be  used,  with  advantage,  that  would  be  less 
expensive  than  the  present  oil-lamps.  A  very 
simple  but  powerful  light  is  about  to  be 
adopted  by  the  Trinity  Board  for  light  houses, 
which,  by  way  of  distinction,  and  in  refer- 
ence to  the  place  where  it  was  discovered,  has 
been  called  the  "  Jiude  Light."  This  light 
produces  an  intensity  of  140  tiroes  that  of 
the  present  Argand  burner;  this  light,  there- 
fore, may  be  used  where  the  ramifications  of 
the  mine,  or  greater  extent,  does  not  require 
the  first  order,  namely,  the  lime  light  In 
some  cases  the  light  from  the  common  Argand 
burner,  placed  in  a  parabolic  reflector,  may 
be  sufficient,  and  in  that  case  it  certainly 
would  be  cheaper.  I  am  of  opinion,  from 
the  experiments  and  investigations  made  at 
the  Trinity  House,  that  the  light  from  lime, 
and  also  the  Bude  Light,  is  less  expensive 
than  that  of  the  ordinary  light,  taking  quan. 
tity  and  intensity  into  account,  which  may 
be  sub-divided  to  equal  intensity  with  the. 
first;  the  intensity  of  the  one  is  290  times 
greater  than  the  other,  and  the  intensity  of 
the  second  HO;  thus  one  is  capable  of  giv- 
ing the  same  quantity  as  290  Argand  burners, 
and  the  other  as  much  as  140. 

The  term  Bude  Light  has  no  application 
to  the  peculiar  manner  in  which  it  is  pro- 
duced!—It  is  a  term  simply  used  to  dis- 
tinguish it. 

From  what  is  it  derived !— It  is  produced 
by  striking  nacent  carbon,  evolved  in  the 
combustion  of  oil,  resin,  or  similar  bodies, 
with  oxygen  gas. 

You  have  spoken  of  difficulties  in  the  in- 
troduction of  this  new  system  of  lighting  in 
the  mines  of  this  country ;  apply  your  mind 
for  a  moment  to  the  difficulties  which  might 
arise  in  the  mines  not  having  above  two  feet 
or  three  feet  depth  of  seam  t—I  think  such 
difficulties  are  to  be  overcome  by  inexpensive 
boring  or  widening  to  admit  the  light  to 
pass ;  in  such  a  drift  a  stream  of  light,  highly 
concentrated,  of  six  inches  diameter,  would 
be  ample,  and  whether  it  passed  by  the  side 
or  the  top  of  the  gallery  it  matters  not.  A 
large  quantity  of  light,  by  simple  means, 
might  be  concentrated  in  such  case,  and 
passed  along  such  an  opening,  and  after- 
wards diverged  in  larger  galleries,  if  such 
was  indispensable.  These  are  points  upon 
which  I  think  the  Committee  will  find  other 
persons  more  capable  of  giving  information 
on  than  myself. 

Supposing  a  light  is  required  to  be  in  a 
straight  line  for  a  mile,  there  would  be  no 
difficulty  in  obtaining  a  sufficient  light  at  the 
terminus? — The  light  at  the  distance  of  a 
mile  would  enable  you  to  read  the  smallest 
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print.  If  it  is  reflected  two  or  three  times  ia 
that  distance  through  a  circuitous  passage 
yon  would  lose  very  little,  if  you  use  good 
reflectors  made  of  speculam  metal.  The 
quantity  of  light  lost  by  such  reflection  is 
very  trifling. 

The  question  related  to  the  casting  of  light 
upon  one  object  at  the  distance  named  ? — So 
1  have  answered  it;  it  is  of  little  consequence 
whether  it  be  straight  a  head,  or  at  the  end 
of  a  curved  or  angular  gallery. 

In  case  that  light  is  then  to  be  divided  into 
fifty  different  directions,  so  as  to  suit  different 
galleries,  what  would  be  the  consequence  as 
regards  the  terminus  ? — The  result  would  bef 
that  the  light  would  simply  be  reduced  fifty 
times  in  quantity;  it  would  be  divided  into 
fifty  portions;  it  would  then  be  still  stronger 
than  the  strongest  Argand  burners;  and  I 
beg  to  be  understood  as  meaning  the  Argand 
burner  used  on  the  tables  of  private  families, 
not  the  little  oil  burner  of  the  safety-lamp. 
I  will  make  an  observation  here  which  may 
be  important,  namely,  the  stream  of  light 
may  be  sent  through  the  various  galleries, 
and  when  it  arrives  at  the  situation  where 
the  men  are  working,  every  man,  with  a 
little  reflector  or  refractor,  as  may  be  deter- 
mined on,  may  take  that  portion  of  light 
*hich  may  be  intended  for  him,  and  no  more, 
from  the  great  stream,  and  thus  limit  him 
the  quantity  of  light  that  he  may  abstract 
from  the  stream ;  whieh  portion  he  may  at 
pleasure  direct  wherever  he  pleases  on  the 
work  before  bim ;  so  that  instead  of  a  lamp, 
he  would  work  with  a  little  diverging  reflector, 
or  refractor,  which  he  would  carry  in  his 
pocket,  perhaps  of  the  size  of  half-a-crown. 

Do  you  no!  think  that  the  experiments  of 
scientific  men  might  be  better  made  in  the 
mines  themselves  than  they  could- be  in  their 
own  laboratory? — Certainly;  if  a  principle 
is  established,  it  rests  as  a  matter  of  mecha- 
nical detail,  or  of  mechanical  situation  and 
position,  to  know  whether  it  can  or  cannot 
be  applied,  practically,  with  advantage.  Sir 
George  Cayley  informs  me  that  he  used  the 
principle  of  reflection  to  throw  daylight  to 
some  men  who  were  working  a  deep  well. 
It  had  a  beautiful  effect,  and  answered  the 
purpose  perfectly.  His  reflector  was  nothing 
more  than  a  piece  of  tin  plate.  The  daylight 
is  not  sufficiently  intense;  we  cannot  focus  it 
so  as  to  be  passed  through  the  galleries  of 
mines. 

In  your  opinion,  would  the  experiment  be*, 
better  conducted  by  placing  the  light  above 
tiie  shaft,  or  at  the  bottom  of  the  shaft!— -it? 
would  depend  on  the  depth  and  size  of  the> 
shaft. 

-  Assume  200  yards  in  depth  ?— In  such  case 
above  ;  you  get  at  the  materials  and  appara- 
t'us  for  forming  the  light  better ;  the  distance 
of  200  yards  has  very  little  effect  in  di- 


minlshing  the  light ;  reflected  light  does  not 
obey  the  same  laws  as  radiated  light;  ra- 
diated light  diminishes  as  the  squares  of  the 
distances,  but  reflected  light  does  not;  this 
is  contrary  to  received  opinions,  but  I  am 
satisfied  it  is  correct,  from  the  observations,! 
have  lately  made. 

You  have  not  supposed  any  difficulties  in 
the  application  of  this  light,  beyond  those 
already  stated,  which  the  Committee  under- 
stand to  be  the  interruptions  occasioned  by 
stoppings  or  trap-doors  in  the  mines,  or  the 
•xtreme  subdivision  of  the  reflected  light! — I 
have :  there  are  others,  but  I  think  of  minor 
importance,  which  can  only  be  justly  appre- 
ciated In  practice. 

The  shafts  of  the  mines  are  placed  at  right 
angles,  that  is,  they  are  driven  along,  and 
they  begin  at  the  further  end,  and  then  work 
upwards;  is  there  any  difficulty  in  trans- 
mitting the  light  at  right  angles  ? — Not  any 
difficulty  whatever;  you  may  transmit  the 
light  in  any  angle  you  please ;  it  may  first  be 
thrown  down  a  shaft,  and  then  sent  into  any 
angle,  upwards  or  downwards,  or  on  one  side 
or  (to  another. 

Suppose  there  be  a  space  of  two  or  three 
feet  left  on  one  side,  or  both  sides,  of  the 
oarriages  conveying  the  minerals  along  the 
galleries,  the  light  might  be  transmitted  in- 
dependently of  the  space  occupied  by  the 
carriages  ? — Certainly. 

Or  through  a  similar  space  above  the  car- 
riages!— Yes. 

'  And  you  propose,  to  obviate  the  difficulty 
of  passing  through  the  trap-doors,  that  means 
in  the  mines,  by  the  insertion  of  glass  in 
those  doors;  what  is  the  smallest  size  you 
would  consider  sufficient  for  that  purpose  1—, 
It  would  depend  upon  the  situation  in  which 
the  door  was  placed  in  the  mine;  if  in  (he, 
first  gallery,  where  you  wanted  the  full  stream 
or  supply  of  light  to  pass,  you  would  require 
twenty  inches  diameter;  when  doors  occur 
further  on.  in  the  division  of  light,  perhaps 
three  or  four  inches  diameter  would  be  suffi- 
cient. 

Would  that  be  sufficient  to  light  a  gallery 
at  the  distance  beyond  the  door  many  hun- 
dred yards,  if  twelve  feet  wide?— Certainly. 
There  is  another  valuable  natural  fact  that  I 
would  mention  here  i  the  stream  of  light,  as 
it  passes  through  the  air,  is  refracted  by  the 
atmosphere,  and  thrown  in  all  directions 
several  yards,  with  an  i  n  tensity  sufficient  for/ 
practical  purposes.  My  house  at  Bude  has  a 
long  gallery  in  it;  I  passed  a  stream  of  re- 
flected light  through  that  gallery ;  every  bed- 
room entering  into  the  gallery  was  sufficiently 
illuminated  in  every  part  for  a  person  to  pick 
up  a  pin.  The  light  in  the  bed-rooms  was, 
refracted  light,  from  the  reflected  light  pass- 
ing through  the  gallery.  I  conceive  that 
unless  men  are  working  at  some  distance  from 
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the  stream  of  light  through  a  gallery  a  re- 
flector would  be  scarcely  necessary  for  them. 
Dust,  floating  in  the  atmosphere,  reflects  a 
good  deal  of  light  sideways. 

Would  the  accumulation  of  dust  upon  glass 
so  inserted  in  one  of  the  trap-doors,  be  a 
serious  impediment  to  the  light!— Not  prac- 


CAS-VALVE."'  • 

-  •  *  m 

tically,  because it  could  be  easily  wiped  away. 

Are  you. aware  that  a  boy  is  generally 
stationed  to  take  eharge  of  those  doors? — 

And  of  course,  he  might  have  instructions 
to  keep  the  glass  perfectly  clean  1— Certainly. 


HYDRAULIC  GAS-VALVE. 


Sir, — Having  before  me,  in  No.  638  of 
your  valuable  Magazine,  a  description  of 
hydraulic  valve  used  in  the  Salop  Gas. 
works,  and  knowing  your  willingness  to 
publish  every  thing  which  tends  to  sim- 
plify as  well  as  improve,  I  beg  a  place 
for  the  accompanying  sketch  (section  of  a 
similar  valve  on  another  plan),  and  the 
following  explanatory  remarks  in  your 
widely-circulating  pages. 

It  will  be  perceived,  that  a  valve  on 
this  plan  is  not  supplied  with  water  by 
means  of  a  funnel  (though,  in  other  re- 
spects, it  is  the  same  as  the  one  described 
by  Mr.  Horsman),  but  that  there  is  sub- 
stituted for  it  a  vessel  attached  to  the 
valve  at  C  by  means  of  a  swivel-joint, 
simitar  to  those  used  in  gas-fittings,  and 
equal  in  si*c  to  the  quantity  of  water 
required  by  the  valve  to  stop  the  flow  of 
gas.  It  will  be  evident,  that  when  the 
vessel  A  is  filled  with  water  and  raised 
up,  as  shown  by  the  dotted  lines  B,  the 
water  passing  through  the  joint  C  will  fill 


ATMOSPHERIC-ENGINE  AND  SELF-REGIS* 
TEEING  BAROMETER. 

The  following  is  the  description  of  a 
machine  which  may  be  called  an  atmo- 
spheric-engine, the  motion  and  effect  be- 
ing produced  through  the  variations  in 
the  pressare  of  the  atmosphere.  The 


the  valve  and  stop  the  passage  of  the  gas ; 
when  by  letting  it  down  the  operation  will 
be  reversed.  D  is  a  handle  screwed  in ; 
by  taking  out  which  the  vessel  will  be 
supplied  with  water. 

As  the  inconveniences  complained  of 
by  A.  Y.,  of  Nottingham,  are  quite 
avoided  in  this  valve,  I  think  he  will  not 
blame  me  for  holding  the  same  opinion 
of  it  as  before. 

I  remain,  Sir, 
Your  obedient  servant, 

John  Thomas. 

RedUIre,  near  Wellington,  Salop, 
Jan.  10,  1836. 

P.S. — As  A.  Y.  states,  that  a  valve 
should  be  as  little  complex  as  possible, 
why  not  lift  his  valve  by  hand  (through  a 
Stuffing-box),  as  every  one  knows  it  is  in 
vain  to  attempt  adjusting  the  quantity  of 
gas  by  means  of  a  screw  to  supply  a 
town  ?  If  such  a  thing  could  be  effected, 
of  what  use  would  the  regulating  vulve 
be? 


power  of  the  engine,  as  will  be  teen,  is 
rather  circumscribed,  but  still  it  is  capa- 
ble of  being  made  to  act  with  any  as- 
signed force  through  a  small  space.  It 
might,  perhaps,  be  useful  in  any  opera- 
tion requiring  other  machinery  to  be  set 
in  motion  at  a  point  of  time  when  the 
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barometer  indicated  a  particular  state  of    stands  at  29*3,  being  just  so  many  inches- 
above  (0)  the  surface  of  the  mercury  in 
which  the  end  is  immersed  ;  the  space  in 
the  tube  above  29  3  being  then  a  Torri- 
cellian vacuum.   The  surface  of  the  mer- 
cury in  the  lower  vessel  is  prevented  frorm 
rising  or  faliing  from  its  place  at  (0)  by 
means  of  a  floating-cistern  containing 
mercury,  and  placed  in  an  adjoining  ves- 
sel, not  represented  in  the  figure,  the 
communication    being  maintained  by 
means  of  a  fixed  syphon.   The  heights  of 
the  columns  29  3  and  30*5  are  assumed, 
as  limiting  the  space  in  which  the  great, 
est  number  of  variations  occur  in  the 
barometer  throughout  the  year. 

To  regulate  the  countervailing  force, 
and  calculate  the  poiver  of  the  engine ; 
first,  the  countervailing  force  is  to  be  ad- 
justed  to  balance  the  tube  in  the  place 
represented  in  the  figure,  the  weight  give* 
being  the  small  column  of  mercury  stand, 
ing  29*3  inches  above  the  surface  at  (0} 
added  to  that  of  the  tube  ;  then  supposing, 
that  the  pressure  of  the  atmosphere  has- 
increased  so  as  to  require  the  column  to> 
rise  from  29  3  to  305  inches;  by  this, 
rise  the  equilibrium  just  effected  will  be 
destroyed,  and  the  tube  will  descend. 
Suppose  it  continues  to  do  so  until  the 
point  marked  29  3  comes  on  a  level  with 
the  surface  at  (0) ;  at  this  time  the  en- 
larged part  of  the  tube  will  be  filled  to 
30  5  with  a  cylinder  of  mercury,  whilst 
the  smaller  part  will  have  descended  into 
the  portion  of  the  lower  vessel  made  to 
receive  it.  Here,  then,  is  given  the 
weight,  being  that  of  the  cylinder  of  mer- 
cury in  the  enlarged  part  of  the  tube, 
30  5  inches  long,  added  to  the  weight  of 
the  tube,  and  the  space  through  which  it 
has  descended  (29  3  inches),  to  calculate 
the  countervailing  force  at  this  terminat- 
ing point. 

A  twelfth  of  29-3  inches  will  be,  ac- 
cording to  the  supposition,  the  space 
,  through  which  the  tube  will  descend 
after  the  accession  of  each  tenth  of  an 
.  inch  to  the  head  of  the  column ;  and  a 
twelfth  of  the  cylinder  standing  30*5 
inches  in  the  enlarged  part  of  the  tube, 
will  be  the  increase  of  weight  to  be  coun- 
tet balanced  after  each  such  accession— 
the  difference  of  the  columns  (30*5— 
29*3  =  1-2)  containing  twelve  such  ac- 
cessions. 


the  atmosphere. 

It  is  easily  convertible  into  a  self- 
re  gistering  barometer. 

That  part  of  the  accompanying  figure 
included  between  (0)  and  the  number 

30  5,  represents  the 
section  of  a  tube, 
closed  at  lop  and 
open  below.  It  is 
attached  to  the  end 
of  a  chain,  by  which 
it  is  suspended, 
and  which  passes 
over  a  pulley,  the 
other  end  being 
fastened  to  a  fuzee 
and  counterpoise,or 
a  fuzee  and  spring- 
barrel.  Either  will 
he  practicable;  but 
we  must  conceive 
it  to  be  so  sus- 
pended, that  it  will 
descend  through 
equal  spaces,  when 
it  becomes  charged 
with  equal  weights. 
The  lower  (open) 
end  is  to  he  placed 
in  a  fixed  vessel, 
represented  in  the 
figure.  This  vessel 
contains  mercury, 
the  surface  of  which 
rises  to  (0),  which 
is  above  the  end  of 
the  tube,  when  the 
latter  is  at  its  high- 
est point  of  sus- 
pension ;  it  is  so 
represented  in  the 
figure.  The  num- 
bers indicate  the 
length  of  the  tube, 
in  inches,  between 
the  points  opposite 
to  which  they  are 
placed ;  and,  there- 
fore, the  whole 
space  included  be- 
tween (0)  and  30-5 
will  be  59-8. 

The  figure  is  drawn  to  represent 
the  tnbe  at  the  height  at  which  it 
would  be  suspended  when  the  column 
of  mercury  jt  is  supposed  to  contain 


Allowing  the  head  of  the  column  ((  2 
inch)  to  weigh,  according  to  the  diameter 
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of  tbe  enlarged  part  of  the  tube,  29 
ounces  or  pounds,  when  the  tube  has  de- 
scended 1  inch,  it  will  press  on  any  ob  • 
stacle,  or  the  chain  will  turn  the  pulley, 
with  a  force  of  28  ounces  or  pounds ; 
when  it  has  descended  2  inches,  it  will 
act  with  a  force  equal  to  27  ounces  or 
pounds;  and  so  on  decreasing  one  in 
effect  for  each  inch  it  descends.  It  is 
easy,  therefore,  to  assign  the  space  through 
which  the  engine  will  exert  any  force 
within  the  premised  limit. 

If  while  the  pressure  of  the  atmosphere 
require  that  the  column  should  rise  from 
29  3  to  30*5  inches  above  the  surface  of 
tbe  mercury  at  the  foot  of  the  tube,  the 
syphon  be  removed,  and  the  open  end  of 
the  tube  stopped  for  an  instant,  until  tbe 
surface  surrounding  the  foot  can  be  de- 
pressed, by  any  means,  to  a  distance  of 
1*2  inch  below  (0),  and  then  the  stop- 
ping  taken  away,  the  condition  (that  the 
column  shall  stand  80*5  inches)  being 
thus  satisfied,  no  further  rise  will  take 
place  in  the  column.  The  accession  of 
weight  gained,  in  this  case,  by  the  co- 
lumn, will  be  but  that  of  a  cylinder  1*2 
inch  long  in  the  small  end  of  the  tube, 
and,  consequently,  the  descent  will  be 
very  trifling. 

Supposing  the  head  of  the  column  to 
rise  exactly  at  the  same  rate  that  the  sur- 
face below  descends  (as  is  the  case  in  the 
tube  of  the  common  wheel-barometer), 
the  conditions,  imposed  by  atmospheric 
pressure,  will  be  satisfied,  when  half  as 
much  mercury  flows  into  the  tube  as 
would  have  risen  into  it  had  the  surface 
at  the  foot  remained  stationary,  and  the 
power  of  the  engine  will  be  proportion, 
ally  curtailed;  but  the  cylinder  in  the 
enlarged  part  of  the  tube,  though  thus 
shortened,  will  be  subject  to  change  with 
the  variations  of  the  column,  in  the  same 
manner  as  that  which  has  been  described 
as  filling  the  whole  tube  from  29  3  to 
30-o. 

Heretofore,'  to  facilitate  description, 
the  cylinder  of  mercury  in  the  enlarged  . 
part  of  the  tube  has  been  supposed  to  re- 
ceive equal  additions,  at  the  times  tbe 
bead  oi  the  column  received  equal  addi- 
tions to  its  height.  It  is  not,  however, 
necessary  that  the  additions  to  the  cylin- 
der should  be  equal  among  themselves, 
but  only  that  the  sum  of  the  series  of 
them,  added  to  the  sum  of  the  contem- 
porary accessions  to  the  head  of  the  co- 
lumn, should  together  equal  30*5  inches; 


or  equal  to,  the  length  of  the  longest 
cylinder  in  the  enlarged  part  of  the  tube, 
due  to  the  pressure  of  the  atmosphere  and 
subject  to  tbe  countervailing  force.  The 
engine  is  also  capable  of  acting  without' 
the  aid  of  a  floating-cistern  ;  but  certain 
limits  must  be  regarded,  which  it  was  the 
object  of  the  foregoing  remarks  to  notice. 

If  the  counterbalance  be  effected  by 
means  of  a  weight  and  fuzee,  the  fusee 
may  be  cut  to  the  form  of  almost  any 
spiral  curve,  and  yet  be  within  tbe  requi- 
site conditions ;  still,  however,  some  of 
these  will  answer  the  purpose  better  than 
others. 

A  self-registering  barometer  is  easily 
constructed  on  these  principles;  for  if 
the  tube  (which  for  this  purpose  should 
be,  at  least  the  upper  part,  of  glass)  be 
suspended  immediately  from  a  spring,  or 
system  of  springs,  the  descent  of  which 
may  be  found  by  experiment,  and  the 
points  marked  on  a  scale,  the  tube  being 
loaded  for  the  pnrpose,  a  moveable  index 
may  be  made  to  show  the  greatest  and 
least  range  of  the  tube  within  any  given 
time. 

The  scale  along  which  the  tube  will 
range  will  be  equal  ill  length  to  tbe  great- 
est descent  of  the  tube,  that  is,  in  the 
foregoing  example  29*3  inches.  A  cou- 
ple of  small  weights  suspended  on  the 
face  of  the  scale  by  fine  silken  threads 
passing  over  two  delicate  pulleys,  and 
counterpoised,  will  mark  the  highest  and 
lowest  position  of  an  index  fixed  to  the 
tube ;  and  which  may  be  made  to  raise 
one  weight  up,  or  push  the  other  down, 
as  it  passes  over  the  scale.  If  a  floating- 
cistern  he  used,  the  scale  of  a  common 
barometer  may  be  also-  fixed  at  the  head 
of  the  column ;  this  is  a  great  advantage, 
and  serves  as  a  test  of  the  accuracy  of  the 
instrument. 

The  floating-cistern  alluded  to  is  pro- 
vided to  receive  the  mercury,  or  furnish 
it  back  again,  without  raising  or  depress-  - 
ing  the  surface  of  the  mercury  at  the  foot 
of  the  tube,  when  the  latter  rises  or  de- ' 
scends,  and,  of  course,  empties  or  tills. 
It  is  only  a  vessel  set  on  a  stem,  or  float, 
which  swims  in  another  vessel  containing 
mercury.   The  stem  is  calculated  to  sink 
exactly  as  much  as  the  surface  of  the 
fluid  flowing  into  the  cistern  rises  above  . 
i^s  bottom.    It  (the  stem)js  cylindrical  or 
prismatic,  according  to  the  form  of  the 
cistern,  and  must  contain  as  many  cubic 
inches  as  the  measure  of  the  quantity  of  S 
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fluid  which  the  cistern  is  to  hold.  In 
length  it  must  be  equal  to  the  sum  uf  the 
height  of  the  fluid  above  the  bottom  of 
the  cistern,  added  to  the  space  through 
v*hich  the  surface  of  the  mercury  rises  in 
which  it  (the  stem)  swims  during  the  fill- 
ing of  the  cistern.  The  stem  is  itself  set 
upon  a  float,  which  will  support  it  and 
the  empty  cistern  just  at  the  surface  of 
the  mercury  it  floats  in.  The  principle 
is,  in  fact,  the  same  as  that  described  in 
the  account  of  the  self-registering  baro- 
meter eiven  in  No.  403  of  the  Mecha- 
nics' Magazine  for  April,  1831.  It  is, 
however,  scarcely  possible  to  procure,  by 
ordinary  means,  a  glass  tube  20  inches  or 
2  feet  long  of  a  regular  form  ;  therefore, 
when  one  is  used  as  a  cistern,  a  further 
adjustment  of  the  stem  becomes  neces- 
sary, as  described  in  that  account.  For 
the  present  purpose,  the  cistern  need  be 
only  a  few  inches  deep;  and  as  it  may 
be  made  of  wood  or  iron,  it  can  be  had  of 
a  regular  form. 

It  is  hardly  necessary  to  say,  that  in 
making  calculations  for  the  barometer  the 
columns  would  he  assumed  at  28  and  31 
instead  of  29*3  and  30*5  inches. 

One  sort  of  counterpoise  may  be  worth 
fioticing.  It  consists  of  a  cylindrical  ves- 
sel closed  at  one  end,  and  of  such  dimen- 
sions (adapting  it  to  the  foregoing  ex- 
ample), that  29'3  inches  in  length  of  the 
inside  shall  contain  in  measure  an  equal 
number  of  cubic  inches  as  30-5  inches  of 
the  enlarged  part  of  the  tube.  This  ves- 
sel is  to  be  attached  to  the  other  end  of 
the  chain  by  which  the  tube  is  suspended 
(by  the  closed  end),  the  chain  being 
merely  passed  over  a  barrel  or  pulley  ;  it 
is  then  filled  with  mercury,  and  immersed, 
open  Dart  downward,  in  a  vessel  of  the 
same  fluid,  and  sunk  by  means  of  weights 
until  the  closed  end  comes  en  a  level  with 
the  surface ;  the  column  in  the  tube 
standing  at  29-3,  as  it  is  represented  in 
the  figure.   If  now  the  column  in  the 


in  all  states  of  the  atmosphere.  The 
head,  whatever  its  dimensions,  would 
work  with  half  its  weight  through  a  space 
of  12  feet;  and  if  the  foot  of  the  lube 
were  placed  in  an  intermittent  well,  or  in 
a  tide,  which  would  rise  and  fall  a  cou- 
ple of  feet,  the  engine  would  give  a  dou- 
ble stroke  each  time  such  rise  and  fall 
occurred  ;  the  counterpoise  working  as 
well  as  the  weight  in  the  tube. 

W.  M.  G. 

London,  Feb.  10,  1836. 


CONTINUOUS  STONE  RAILROAD. 

Sir, — The  fact  that  railway  companies; 
have  been  compelled  to  increase  their 
capital  in  consequence  of  the  late  rise  in 
the  price  of  iron,  has  directed  attention 
to  the  possibility  of  finding  a  substitute. 
Experiments  on  a  considerable  scale,  1 
am  informed,  are  now  making  to  deter- 
mine whether  stone  cannot  be  advan- 
tageously employed  for  this  purpose,  at 
least  in  the  vicinity  of  quarries,  of  the 
suitable  kinds.  Jt  is  proposed  to  lay  a 
continuous  stone  floor  for  each  rail,  of 
6  or  8  inches  thick  and  2  feet  wide,  shod 
with  wrought-iron  rails  by  f  inch  thick 
aud  2|  inches  wide.  To  hold  the  rails 
firmly  down  to  the  stone  floors,  it  is  sug- 
gested to  use  bolts  9  inches  apart,  with 
heads  countersunk  into  the  rail,  and  nuts 
on  ihe  under  side  of  the  stone. 

It  appears,  sir,  that  by  this  plan  a 
saving  of  one-half,  at  least,  of  the  weight 
of  iron  would  be  effected,  and  this  on  an 
article  of  advancing  price  is  not  a  trifle. 
In  many  situations  a  floor,  such  as  is 
described  above,  could  he  laid  at  6d.  or 
7d.  per  running  foot,  and  the  bolls  and 
riuls  would  not  weigh  more  than  the 
chairs,  pins,  keys,  &c,  of  the  present 
method. 


Will  it  not  prove  a  strong  recommenda- 
tion of  the  above  plan,  that  the  deflection 
will  be  materially  lessened?  Such  ap- 
tobe  rise  to  30*5,  the  equilibrium  being  •  pears  to  me  to  be  the  tendency  of  Professor 
destroyed,  it  will  descend  through  a  space  Barlow's  remarks  quoted  in  your  last, 
of  29*3  inches,  at  the  same  time  raising  And  will  there  not  be  some  advantage 
the  vessel  at  the  other  end  of  the  chain,  also  in  the  road  being  heavier  than  on 
whh  a  column  of  mercury  in  the  inside  of    the  present  plan  ? 

il,  supported  by  the  pressure  of  the  atmo-  It  has  been  proposed  to  put  a  strip  of 
sphere,  to  a  height  equal  to  the  space  felt  or  of  thin  wood  between  the  stone 
tnrough  which  it  descended,  when  the.  and  iron ;  I  am  inclined  to  concur  in  that 
equilibrium  will  be  restored.  advice;  but  I  should  like  to  know  the 

if  the  engine  were  made  of  dimensions  opinion  of  others,  whose  experience  may 
suited  to  water,  instead  of  mercury,  a     qualify  them  to  give  a  more  positive 

column  of  24  feet  might  be  depended  on    opinion  than  I  can  venture  to  offer. 

•        .«.< .  c.)     *  .  ...     *     . . 
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In  embanking,  would  it  not,  in  many 
situations,  facilitate  the  business  to  carry 
on  in  advance  of  the  earth-work  a  wall 
for  each  rail ;  or,  still  better,  a  wall  wide 
enough  for  both,  of  the  whole  height  of 
the  embankment,  cemented  for  a  few 
courses  at  the  top.  The  materials  could, 
in.  many  situations,  be  had  almost  as 
cheaply  as  earth,  and  are  of  such  kind, 
and  may  be  used  in  such  modes,  as  would 
allow  the  work  to  proceed  at  many  points 
at  once, — an  advantage  of  no  trifling  mo- 
ment in  works  of  magnitude.  Much, 
too,  of  the  subsequent  settling,  60  in- 
jurious both  to  the  road  and  the  carriages, 
would  be  avoided. 

My  principal  reason  for  troubling  you, 
sir,  with  these  observations,  is  to  request 
the  attentiou  of  your  correspondents  to 
the  project.  Of  the  numerous  mecha- 
nicians and  engineers  who  will  see  them 
in  your  pages,  there  are  doubtless  some 
who  can,  and  will,  favour  myself  and  the 
public  with  their  opinions  on  the  subject. 
If  the  plan  is  altogether  impracticable  for 
any  reason  whatever,  it  would  certainly 
be  performing  a  public  service  to  prevent 
capital  and  attention  being  wasted  upon 
it.  If  it  be  so  capable  of  improvement  as 
to  have  a  chance  of  being  brought  into- 
operation,  it  will  probably  much  facili- 
tate the  adoption  of  that  wonder-working 
invention — the  railroad — to  point  out  the 
errors  of  the  foregoing  suggestions,  and 
the  alterations  necessary  to  success. 
J  am,  Sir, 
Yours  with  great  respect, 

A  Promoter  of  Railways. 

Feb.  0, 1S345. 

[Since  receiving  the  above,  we  have 
been  informed  that  a  continuous  stone 
railroad  has  been  adopted,  in  several  in- 
stances, in  America.  From  the  experi- 
ence there  acquired,  it  appears  that  when 
the  iron  bands  are  laid  immediately  on 
the  stone,  considerable  wear  takes  place  ; 
but  that  this  is  entirely  prevented  by  in. 
terposing  a  strip  of  wood  If.  inch  thick. 
The  plan  of  fastening  (in  which  much  of 
the  difficulty  seems  to  lie),  is  to  insert  a 
plug  of  wood  in  the  stone,  and  drive 
home  into  it  a  square  spike  of  such  a 
size  that  its  corners  should  touch  the  cir- 
cumference of  the  hole  in  the  stone.  The 
dimensions  of  the  iron-band,  proposed  in 
the  above  letter,  seem  to  be  sufficient 
for  a  velocity  of  sixteen  or  twenty  miles 
per  hour;  but  on  the  New  Orleans  and 
Nashville  Railroad  (Mr.  Ranncy,  the 


rery  intelligent  chief  engineer  of  which, 
is  now  in  this  country),  it  is  intended  to 
use  a  band  3  inches  wide  by  1  inch  or 
■Jths  thick,  and  the  tracks  are  to  be  5| 
feet  wide.  This  road  is  intended  to  bear 
a  velocity  of  60  miles  per  hour ;  and  Mr. 
Stephenson  has  actually  contracted  to 
supply  an  engine,  which  will  perform  this 
with  a  load  of  200  tons!— Ed.  M.M.] 


IMPROVED  METHOD  OF  BLASTING  ROCKS. 

(From  Evidence  of  John  TivUr,  Eaq..  before  the 
Select  Committee  of  the  House  of  Commons  on 
Accident*  in  Mines.) 

Have  any  improvements  been  recently  made 
in  the  mode  of  applying  gunpowder  to  blast- 
ing in  Cornwall!— Yes;  I  think  two  or  three 
important  ones. 

Have  the  goodness  to  describe  the  former 
practice  and  the  present  t— The  blowing  rock 
by  gunpowder  is  a  simple  process ;  the  hole  is 
bored  into  the  rock,  and  in  such  direction  as 
to  expose  the  weakest  part  to  the  action  of 
the  powder  ;  this  hole  is  charged  with  a  cer- 
tain portion  of  gunpowder,  and  is  then  filled 
by  clay,  or  more  usually  with  a  soft  kind  of 
rock,  which  is  rammed  into  it,  leaving  a 
small  orifice  through  which  the  rush  or  fuze 
is  afterwards  introduced  for  setting  fire  to  it. 
The  most  dangerous  part  of  this  process  is 
the  ramming  in  of  this  soft  rock  to  confine 
the  powder,  which  is  technically  called  tamp- 
ing ;  this  used  to  be  done  with  an  iron  bar; 
that  bar  striking  siliceous  portions  of  the 
rock,  inflamed  the  powder,  and  the  men  were 
injured,  perhaps  killed.  The  first  improve- 
ment was  making  that  bar  of  copper,  or  a 
part  of  it  of  copper ;  still  the  needle  or  small 
rod  which  is  introduced  in  the  tamping,  to 
preserve  the  orifice  for  blasting,  was  of  iron; 
and  that  sometimes  inflamed  the  gunpowder: 
some  years  ago  we  substituted  copper  instead 
of  iron,  and  in  doing  so  had  very  great  diffi- 
culty with  the  men;  it  was  one  of  the 
strangest  things  possible  to  see  the  masters 
and  the  agents  taking  all  possible  pains  to 
preserve  the  men's  lives,  and  to  find  the  men 
so  reckless,  that  though  those  copper  needle* 
were  given  to  them  at  the  same  cost  only  as 
the  iron  ones,  they  would  sot  for  a  long  time, 
use  them.  I  believe  we  prevailed  at  last  by 
depriving  all  the  men  who  were  injured  W*" 
that  way  of  the  relief  which  is  usually  given 
from  a  fund  raised  in  the  mine ;  and  I  be- 
lieve that  was  more  effectual  than  any  thing 
else  that  was  attempted,  though  we  tried  fines 
and)  many  other  expedients.  That  copper 
needle  is  now  generally  used,  which  is  the  se- 
cond improvement  that  has  been  introduced  ; 
but  I  think  the  last  improvement  is  one  of 
the  best;  it  is  the  invention  of  a  person  in 
Cornwall,  who  has  made  what  he  calls  safety* 
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fuzes,  instead  of  the  usual  practice  of  filling 
a  rush  or  tube  with  powder  and  dropping  it 
into  the  hole;  this  person  has  invented  a 
cord,  in  which  is  introduced  a  thin  vein  of 
gunpowder,  and  is  covered  with  tar  or  pitch ; 
and  the  safety  this  gives  is  owing  to  a  certain 
length  burning  in  a  certain  time.  Accidents 
took  place  frequently  to  the  man  who  had  to 
fire  the  hole;  for  instance,  in  sinking  at  the 
bottom  of  the  shaft,  the  workman  has  to  fire 
the  hole,  and  then  to  be  drawn  up  by  a  single 
rope  over  it ;  if  the  fuze  communicate  to  the 
gunpowder  more  rapidly  than  he  expects,  he 
is  blown  to  pieces;  but  with  the  safety-fuze 
he  may  take  two  feet  or  three  feet,  and  so 
delay  the  explosion  that  he  may  be  sure  to  be 
in  a  place  of  safety  before  it  happens.  This 
is  made  so  cheaply,  that  no  difficulty  has 
been  found  in  its  introduction;  the  men  are 
supplied  with  it,  so  that  it  is  not  worth  their 
wbila  to  make  the  common  fuzes,  and  I  think 
it  is  one  of  the  most  happy  thoughts  thathaa 


HUTCHISON'S  AND  TMT's  GASOMETERS. 

Sir,— You  favoured  me  by  publishing 
in  your  Journal  of  January  30th  iny  de- 
scription of  Hutchison's  gasometer;  I 
have  now  to  beg  your  insertion  of  the 
following  reply  to  a  letter,  signed  "  W. 
Tail,"  which  appeared  in  your  last  Num- 
ber. 

We  are  referred  by  that  gentleman  to 
an  article  in  the  London  Journal  of  Arts, 
for  June,  1824,  describing  a  gasometer, 
which  he  represents  to  be  '*  exactly  similar 
in  all  its  essentials  to  that  claimed  by 
Stephen  Hutchison." 

I  have  examined  Tail's  gasometer,  and 
must  declare,  that  the  two  inventions 
(viz.  Hutchison's  and  Tail's)  are  essen- 
tially different.  They  disagree  in  their 
most  important  and  raateiial  features. 

The  defects  of  the  one  are  so  remark- 
able* that  though  abundantly  tried,  it 
could  never  be  brought  into  use;  while 
Hutchison's  gasometer  proved  one  of  the 
most  economical  reservoirs  for  gas  that 
has  yet  been  adopted.  It  is  therefore 
extremely  improbable,  that  the  latter  gen- 
tleman will  ever  disturb  that  priority  of 
right  which  Mr.  Tait  charges  him  with 
having  claimed. 

The  principle  of  Mr.  Tail's  gasometer 
has  been  known  for  many  years ;  Hutchi- 
son's is  a  recent  invention,  not  yet  four 
years  old.  The  one  was  found  to  be  so 
completely  impracticable,  that  it  was 
never  considered  necessary  to  secure  an 
individual  right  by  the  purchase  of  a 


patent;  while  the  other  has  been  deemed 
worthy  of  that  expensive  security ;  and 
so  advantageous  has  it  proved  to  the  en- 
terprising company  that  first  adopted  it, 
that  the  other  principal  gas  establish- 
ments of  the  metropolis  have  adopted 
Hutchison's  invention  into  their  works. 
The  improvement  is  also  becoming  ge- 
nerally known  in  the  country,  and  gas- 
ometers on  his  plan  are  now  erecting  ow 
the  continent. 

If,  therefore,  Tait's  and  Hutchison V 
gasometers  are  upon  one  and  the  same 
principle,  how  does  it  come  to  pass,, 
that  the  first-named  gentleman's  plan,  al- 
though universally  known  for  thirteen 
years,  is  no  where  in  use  at  the  present 
time— considering,  especially,  that  par- 
ties who  were  desirous  of  trying  the  ex- 
periment, were  not  prevented  from  doing 
so  by  any  legal  impediment? 

I  am  aware  that  Mr.  Tait  did  esert 
himself  with  most  creditable  persever- 
ance to  induce  gas  companies,  both  in 
town  and  country,  to  adopt  his  sugges- 
tion ;  but  1  know,  also,  that  though  he 
succeeded  in  having  a  trial  made,  he 
suffered  the  pain  of  witnessing  its  com- 
plete failure.  Therefore,  to  use  that  gen- 
tleman's own  words : — u  If  there  he  any 
merit  in  the  invention,"  he  (Mr.  Tait)  is 
undoubtedly  entitled  to  all  the  advantage 
which  have  or  may  result  from  it. 

I  see  by  a  document  now  before  me  in 
that  gentleman's  hand-writing,  «*  that  his 
gasometer  had  been  tried  at  Leeds  pre- 
vious to  his  public  announcement  in 
June,  1824."  Now  if  a  gasometer  upon 
his  plan  were  ever  in  use  in  that  town,  its 
services  must  have  been  dispensed  with 
many  years  since,  as  no  apparatus  of  thia 
description  is  now  employed  there.  Very 
recently  the  new  Leeds  Company  erected 
three  gasometers  upon  the  usual  plan; 
and  the  old  company,  within  the  last 
four  years,  built  a  gasometer  of  large 
dimensions  also  upon  the  common  me- 
thod. Here  are  corroborative  proofs,  not 
only  of  Tait's  gasometer  being  discarded, 
but  that  four  years  ago  Stephen  Hutchi- 
son's invention  was  unknown.  Had  the 
Leeds  Companies  been  acquainted  with 
this  invention,  no  doobt  they  would  have 
adopted  it ;  and  the  old  Companies  could 
have  converted  all  their  old  gasometers 
into  the  "double-lifting''  principle-,  at 
less  expense  than  was  incurred,  by  the 
exertion  of  the  single  gasometer  just 
alluded  to.4 

Digitized  by  Goo 


—  w  • 

414 


HUTCniSON's  AND  TAIT*S  CA80METEHS. 


•  In  the  works  which  I  erected,"  Mr. 
Tait  writes,  *  I  introduced,"  &c.  Where 
are  those  works  ?  Were  his  gasometers 
then  and  there  erected  ?  If  so,  are  they 
now  to  be  seen  in  actual  operation,  or 
have  they  been  for  ever  abandoned  ?  I 
pause  for  a  reply. 

If  Mr.  T.  desires  it,  I  will  inform  him 
9f  several  places  where  he  can  see  Hut- 
chison's plan  in  constant  use. 
.  Mr.  Tait  labours-  under  a  delusion,  if 
he  is  sincere  in  believing  himself  to  be 
the  originator  of  the  telescopic  gasometer, 
^either  can  Stephen  Hutchison  establish 
a  clainato  priority  of  invention  in  respect 
to  it.  Let  me  inform  both  these  gentle- 
men, that  more  Uian  sixteen  years  ago  a 
gasometer  was  erected  upon  this  principle, 
invented  by  Mr.  Hurst,  of  Leeds.  It 
did  not  succeed,  and  was  immediately 
abandoned.  Also  in  June,  1818,  a  Mr. 
Stratum  took  out  a  patent  for  a  gasometer 
■constructed  upon  the  same  principle. 
-Several  were  built  under  the  directions 
of  this  gentleman  by  the  Chartered  Com- 
pany, and  after  an  enormous  sacrifice  of 
•capital,  they  were  found  to  be  useless.  To 
go  even  still  further  back— in  the  year 
1802  Winsor,  in  conjunction  with  Joseph 
Hutchison,  was  pursuing  a  series  of  ex- 
periments upon  the  effects  of  coal  gas  at 
the  house  of  a  retired  coach- master,  of 

Se  name  of  M'Kenzie,  in  Green -street, 
rosvenor-square.  The  retort  used  by 
these  gentlemen  contained  upwards  of 
thirteen  bushels  of  coals ;  and  as  the  gas 
used  in  the  experiments  proceeded  di- 
Tectly  from  this  retort,  Hutchison  was 
justly  apprehensive  of  the  occurrence  of 
accidents  from  an  undue  pressure  on  the 
apparatus,  and  being  a  man  of  great 
mechanical  knowledge,  he  attached  a 
tube  (. resembling  in  appearance  a  sy- 
phon,) to  the  upper  part  of  the  retort ; 
the  other  extremity  oeing  placed  in  a 
common  pail,  in  which  was  water  about 
fifteen  inches  deep.  By  this  simple  con- 
trivance, all  harm  likely  to  result  from 
a  sudden  pressure  of  gas  was  effectually 
obviated.  Hitherto,  Winsor  and  his 
coadjutor,  Hutchison,  had  been  con. 
•ducting  those  experiments  at  their  owa 
risk  and  expense;  but  about  the  year 
1805,  a  committee  of  seven  gentlemen 
sul 'scribed  100  guineas  each  to  enable 
the  above  individuals  to  arrive  at  such 
a  degree  of  certainty,  with  regard  to 
the  practicability  of  applying  gas  to 
useful  purposes,  as  would  justify  them 


In  the  forming  a  company  for  the  light- 
ing of  the  public  streets.  During  one 
of  the  meetings  of  this  committee,  which 
was  held  at  the  Star  and  Garter,  in 
Pall- Mall,  Joseph  Hutchison,  for  the 
purpose  of  showing  what  could  be  done 
with  gas,  introduced  a  reading-lamp 
with  a  water-tube ;  by  means  of  which 
the  burner  might  be  raised  or  lowered 
at  pleasure . 

This  was  the  origin  of  the  hydraulic 
joint — one  of  the  most  usefnl  contriv- 
ances which  have  yet  been  adopted  in 
the  manufacturing  of  gas.  It  is  em- 
ployed in  a  hundred  different  ways,  and 
to  as  many  purposes.  The  various  gas- 
ometers I  have  alluded  to  in  the  course 
of  this  letter,  were  constructed  from  » 
previous  knowledge  of  the  above  inven- 
tion. To  the  unskilful  and  unscientific 
application  of  this  joint  is  to  be  attri- 
buted the  failure  of  Mr.  Tait 's  plan  j— 
and  to  its  better  adaptation,  Stephen 
Hutchison  owes  a  superiority  and  suc- 
cess of  his  invention. 

As  Mr.  Tait,  it  would  appear,  seems 
unconscious  of  the  defects  of  his  gas- 
ometer, r  will  take  leave  to  point  out 
a  few  of  them. 

The  hydraulic  cups  being  attached  to 
the  inner  margins  of  the  cylinders, 
forming  his  gasometers,  are  necessarily 
placed  beyond  the  reach  of  workmen, 
and  from  under  the  control  of  the  at- 
tendants, in  the  event  of  an  accident. 
This  is  so  unwarrantable  an  oversight  in 
a  gentleman  laying  claim  to  the  title  of 
engineer,  that  l  am  amazed  he  should, 
after  an  experience  of  thirteen  yean, 
still  persist  in  making  a  public  display 
of  the  blunder. 

Let  Mr.  Tait  imagine  the  situation  of 
a  Company  who  were  depending  Upon 
any  number  of  his  gasometers  for  a  sap- 
ply  of  gas  during  a  severe,  or  even  an 
ordinary  frost — no  ingenuity  could  apply 
any  means  for  breaking  the  ice  which 
would  certainly  be  formed  by  the  wafer 
in  each  of  the  cups.  The  Baltic  or  the  f\ 
Scheldt  are  not  more  effectually  seaftd 
against  navigation  during  the  winter 
mouths,  than  would  his  gasometers  be 
against  all  practicable  use  under  such 
circumstances. 

Then  with  regard  to  the  arrangement 
of  the  divisions.  The  placing  of  the 
larger  cylinder  over  the  smaller  if  an 
error  which  alone  would  render  his  appa- 
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surely  be  aware,  that  the  continual  vibra- 
tion which  his  gasometers  would  be  sub- 
jected to  (during  even  a  trifling  current 
of  aw)  would  cause  an  incessant  and 
most  inconvenient  of  the  lights.  It  is 
probable  that  the  superincumbent  weight 
of  the  top  cylinder  would  occasion  a  sud- 
den and  violent  inclination  of  all  the 
gasometers;  the  consequence  of  which 
would  be  their  total  destruction,  and  the 
Joss  of  every  particle  of  gas  contained  in 


These  are  merely  a  few  of  the  objec- 
tions which  might  be  urged  against  Mr. 
Tail's  principle.  I  will  refrain  from  un- 
necessarily ocenpying  further  the  valua- 
ble columns  of  your  Magazine,  and  take 
my  leave  of  the  subject,  by  allowing  Mr. 
Tail,  the  sole  and  undisputed  merit  of 
his 'notable  invention. 

Clovis. 

Feb.  %  1836. 
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6ir, — Iu  reading  your  interesting  and 
valuable  miscellany,  I  harve  been  much 
gratified  and  amused  with  the  different 
articles  on  railways  :  it  seems  as  though 
the  scientific  and  mechanical  world  were 
all  intent  on  the  subject,  for  it  appears 
to  befalling  forth  all  the  learning  or  the 
one  and  the  ingenuity  of  the  other ;  and 
it  must  be  allowed  to  be  a  subject  of  such 
importance,  that  science  and  art  cannot, 
at  this  lime,  be  more  usefully  employed 
on  any  other.  That  there  is  and  will  be 
difference  of  opinion  on  the  subject,  is 
no  more  than  is  to  be  expected ;  but  amidst 
all  the  plans  and  suggestions  that  are,  or 
tnay  "be,  advanced,  the  discriminating 
and  skilful  engineer  will  know  what  to 
choose  and  what  to  reject.  The  subject 
of  rails  and  chairs  has  occupied  some 
space  in  your  Magazine,  and  my  object 
in  now  writing  to  you  is  to  call  the  atten- 
tion of  railway  companies  and  engineers 
(particularly  those  of  the  continent  of 
Europe  and  America),  to  a  wrought-iron 
pedestal  or  chair,  patented  by  Harry 
Seri  vener,  Esq.,  a  gentleman  connected 
with  the  British  Iron  Company.  That  a 
wrought-iron  chair  must  be  better  thau 
a  cast-iron  one,  no  one,  1  presume,  will 
deny.  Why  else  adopt  the  wrought-iron 
rail  in  preference  to  the  cast-iron  one  ? 
It  cannot  be  simply  owing  to  its  extra 
length,  and,  consequently,  causing  fewer 


joints  in  a  railway.  The  superiority  of 
wrought-iron  chairs  to  cast  ones,  must 
be,  to  say  the  least,  in  proportion,  as 
wrought-iron  is  superior  to  cast-iron. 
What  the  comparative  streugth  of  cast 
and  wrought-iron  is,  I  cannot  exactly 
Bay,  as  it  differs  according  to  the  quality. 
But  suppose  a  wrought-iron  chair  of 
10 lbs.  weight  to  be  equal  in  strength  to 
a  cast-iron  one  "20rbs.,  and  the  cost  to 
be  the  same  in  the  manufacture,  the  ad- 
vantage to  the  purchaser  is  one-half  in 
the  conveying  of  chairs  from  the  iron- 
works to  the  place  of  destination ;  so  that 
-if  a  double  railway  one  hundred  miles  in 
length  take,  in  cast-iron  chairs  of  20  lbs. 
each, 6,775  tons,  it  will  take,  iu  wrought- 
iron  chairs  of  10  lbs.  each,  but  3,387  tons 
10  cwt ;  which  is  such  a  saving  in  car- 
riage, as  one  would  think  would  net  be 
lost  sight  of — especially  by  the  purchaser 
for  the  foreign  market.  Another  advan- 
tage of  the  wrought-iron  chair  to  the 
cast-iron  one  is  its  durability.  As  the 
cxydizing  wflnenoe  of  the  atmosphere  is 
not" so  great  on  wrought-iron  as  oast-iron, 
the  durability  of  the  one,  compared  with 
that  of  the  other,  must  be  in  the  ratio  of 
corrosive  liability. 

Now,  sir,  as  utility  and  economy  must 
always  be  two  leading  considerations  in 
all  railway  undertakings,  the  wrought- 
iron  chair  must,  in  point  of  saving,  alone 


Youts  truly, 

A  Subscriber. 

WORKING   OP    THE     NSW     PATENT  LAW 
AMENDMENT  ACT. 
(From  a  Correspondent.) 
The  provisions  of  this  precious  specimen 
of  legislation,  have  been  again  brought  into 
discission  before  the  Judicial  Committee  of 
the  Privy  Council,  and  another  blunder  dis- 
covered in  it.   Baron  Heurteloupe  applied  a 
few  days  since  to  have  a  patent  confirmed 
under  Sec.  2.   No  action  had  been  brought, 
and  verdict  obtained  against  him;  but  be 
admitted,  that  an  invention,  similar  in  prin- 
ciple, was  known  and  patented  in  Trande 
some  years  before  the  date  «rf  bis  potent  in 
this  country.   His  application  was  not  even 
opposed,  but  the  Judicial  Committee  ex-, 
pressed  very  great  doubt,  whether,  as  tho 
\principle  was  not  published  in  England  be- 
fore the  date  of  the  Baron's  patent,  they  had 
jurisdiction,  under  the  Act,  to  cod  firm  such 
a  patent.    The  words  are—"  if  the  patentee 
'shall  discover  that  some  other  ^person,  had, 
unknown  to  such  patentee,  invented  or  wed 
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the  same  before  the  date  of  such  leter*  Pa. 
tent."    It  was  admitted  on  all  hands  that 
this  must  mean  invented  or  used  in  England. 
The  further  hearing  was  kindly  postponed  by 
the  Judicial  Committee  till  the  5th  March i,  to 
enable  the  Baron  to  obtain  an  affidavit  (if  to 
can)  to  prove  that  the  French  pnnciple  was 
published  in  England,  in  some  manner  or 
other,  prior  to  the  date  of  his  patent,  so 
•  that  the  patentee  is  called  upon  to  tmpeach 
.his  own  patent,  •»  order  to  get  Harmed; 
or,  in  other  words,  to  kill  himself,  tha  he 
may  be  again  resuscitated  by  this  new  patent 
principle  of  legislation.    Lord  Lyndhurst  dis- 
'finctly  said,  -  This  Act  must  be  amended 
We  hope  his  lordship  will  set  about  it  in 
-good  earnest,— there  is  no  - 
lifted  to  take  it  in  hand. 


AND  NOTICES. 
FUrtrital  Theory  of  the  Universe.— The  gentle- 
iman w^called  7t  the  office  of  the  Mechanic, 
Maaa  JZ,  in  reference  to  a  proposal  for  de  .ver.ng 
-Wore? on  ibis  subject,  is  informed,  that  Mr. 
Mackfnto»h  has  left  hi.  address  at  the  office,  and 
iSEhlwS  b"  happy  to  communicate  with  hiin 
relative  to  the  object  of  his  inquiry. 

London  Fire-Engine  Establishment. -Wc  art  I n- 
Yormcd  bv  a  correspondent,  that  during  the  last 
Seek  the  Licensed  Victuallers  Fire  Assurance  Cum- 
onnv  have  joined  this  establishment;  so  that  there 
•  How  on/y° cue  Insurance  Company  tklM 

SSS  has  not  given  its  ^^T^J£SSs\ 
Vfe  trust  this  independent  course  win  not  ■»t*"^ 

-continued. 

ExtensibiUtyofGold,  Siher,  and  ^J"*-™* 
hundred-thousandth  pa.  t  of  a  grain  of  gold  ma  bo 
seen  by  the  naked  eye  ;  and  a  cube  of  goldwHCM 
aide  is  but  the  hundredth  part  of  an  Inch,  has 
M&Sm  000  of  visible  parts.   A  cylinder  of  s-lrer 
iftvVred  with  (told  leaf  may  be  drawn  out  350  miles 
Un  J  and '  vet  the  gold  will  cover  it.   Gold  leaf  can 
h.  red  ced  to  the  three  hundred  thousandth  part 
t ?J£  inch  -  and  gilding  to  the  millionth.  Silver 
W MS 'be  reduied  to  the  hundred  and  seventy 
ih«„..ndih    The  specific  gravities  are  193  to  105. 
IS  ding  J  tne  Siniionfl,  of  an  inch  tlnVk ;  gold 
w  the  two  hundred  thousandth.    Platina  wire 
may  be  the  fifty  thousandth  of  an  inch  ;  5O0  inches 
«r  Lid-wire  has  been  drawn  from  a  grain.  T.n- 
foiM?tliI  mie  thousandth  of  an  Inch,  that  is,  200 
£  1H  leaves  ar«  'only  eaual  in  thickness  to  one  ef 
e^n  Jf    On?  irah,  of'gold  will  cover  7\  inches 
iac*h  w\v  o?  52  square  inches,  or  be  1,500  time. 

•writing-paper  would  be  l.suo  leaves. 

A  2to.Scavenger  Power.- M.  Bernel,  an  en- 
gineer ar  Lyons,  has  Invented  a  machine,  which, 
Sorted  by  one  horse,  collect*  and  throws  into  a 
la.t,  in  a  given  time,  as  much  mud  as  could  be 
collected  by  200  scavengers. 

Important  to  Bakers.— A  mechanical  kneading- 
trough  has  lately  been  invented  by  a  baker  or  the 
of  M.  Fontaine,  at  Pari.,  for  which  he  has 
a  patent  from  the  French  Government, 
f  advantages  derived  from  this  new  wiven- 


jn"  will  furnish  «s  with  a  real 
by  which  we  can  ascertain  post- 
,t  Mr.  Herapath,  bat  "  *  d.tTer- 
t  in  a  different  country  *  we  w»ll 


thtiiwav  Tunnelt.—Xt  the  last  meeting  of  the 
V  S  Engineer,,  a  communion 
was read  from  Mr.  George  Smith,  engineer  to  the 
andSlby  Railway,  on  th.  ventilation  of 
tunnels  on  railways,  whose  expev ence  na  own 
founded  on  the  construction  of  the  tnst  in  tbiseoun 
try,  of  half  a  mile  in  length,  at  the  entrance  ir-m 
Leeds.   Although,  after  the  passage  of  a  carnage 
the  tunnel  appear,  to  be  filled  with  «noke  and 
Ifeam,  it  become,  perfectly  clear  within ,  nv.  ml- 
nut's  afterwards-the  time,  however,  depend*; 
UDon  the  state  of  the  atmosphere  and  the  wind: 
?fo  inconvenience,  Ukewise,  Is  frit  by  a^S"  '» 
their  resulration-a  free  circulation  of  au  always 
taking  place  through  the  shaft.. 

«  A  late  Membef"  is  evidently  very  Imperfectly 
acquainted  with  the  bearing,  of  the  answer  given  by 
Mr.  T.-plls  respecting  the  London  Mechanics  la. 
stitutlon.  We  by  no  means  agree  with  a  •  Se 
ceded  Member"  in  all  he  baa  said  on  this  subject; 
but  neither  his  statements  nor  arguments  are  t 
terially  affected  by  the  letter  of  our  preseut  c 
apondent. 

If  «  A  Looker-on"  will  famish  a*  with  a  real 
name  and  address  bj 
tively  that  he  is  not 

ent  person,  resident  i..  -  —  * 

publish  his  letter.  But.  with  our  present  MS» 
Sons,  we  mu.t  decline  doing  so.  When  we  redec 
that  in  the  letter  of  "A  Looker-on"  Mr.  Herapatu 
is  represented  to  be  the  on/yjnatbematician  in  exist- 
ence who  could  solve  a  certain  problem,  we  cannot 
helD  beinsr.  of  the  same  opinion  »s  our  esteemed  ana 
Srable* iver  M<i?r,  that  this  "  Looker, 
ou"  must  be    aut  Uerapathtus,  out  Diabotus. 

We  never  said  what  "  Galwigien*is"  accuses  us 
of  saying,  and  challenge  him  to  make  good  his  as- 
eertion  by  proof.. 

r  All  that  "  Hard  Rub"  states  respecting  the  "In- 
dia-rubber ca*e,"  or  rather  India  non-rubber  case 
(because  in  this  ease  the  chier  merit  consists  Inine 
dissolving  and  incorporating  of  the  lndla  iubber) 
may  be  very  true,  and  yet  Messrs.  Macintosh,  Hao- 
coctt  and  do.  be  most  unjustly  and  unhandsomely 
treated.   Can  any  one  deny  that  it  is  wholly  owing 
to  these  parties  that  the  caoutchouc  raanufactu.eis 
now  so  fast  .ising  into  magnitude  and  Importance  . 
Or  any  liberal  and  impartial  person  dis|.uie  that 
they  are  entitled  to  all  the  advantage  they  cau  d.. 
rive  from  the  exclusive  enjoyment  of  their  pateui 
for  a  limited  period  ?  The  tn;u«ftc«-*uch  as  there 
ia  in  the  case— does  not  consist  in     certain  par- 
ties"  securing  to  themselves  a  "  monopoly  of  a  cer- 
tain  manufacture"  (for  a  few  years),  but  in  other 
parties  insisting  upon  participating  with  them  on 
equal  terms  in  the  benefit  of  a  manufacture,  whica 
but  for  the  former  parties  might  never  have  had  an 
existence.— rnere'e  the  rub. 

Kt»  Patents  taken  out  with  economy  and 
.natch  ;  Specifications,  Disclaimers,  and  Auk 
ments,  prepared  or  revised  ;  Caveats  entered ;  » 
generally  every  Branch  of  Patent  Business  proav 
f,  transacted.    Drawings  of  Machinery  also  ex 
rated  by  skilful  assistants,  on  the  shortest  notic*. 

volnme.xontainto. 


The  Supplement  to  the  last 
title,  index,  Stc.  and  portrait  of  Char 
E«a.,  C.E.,  is  just  published,  prlee 
volume  complete,  in  boards,  price  9 


p,  contains 


!,  '•no  It  also  causes  the  aougn  to  ne  mucu 
HL  «  kneaded,  consequently  the  bread  is  much 
bett  w  h;n  b   tj}e  proce98  u,aaiiy  adopted. 

m  is  the  fruit  of  long  experience. 
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HUTCHISON'S  PATENT  AEROMETER. 

i 
< 


Hutchison's  patent  a&kou ktsh. 


A  safe  and  correct  instrument  for  mea- 
suring the  quantity  of  gas  manufactured, 
is  one  of  the  most  important  appendages 
to  a  gas  establishment.  The  numerous 
inconveniences  and  accidents  that  have 
taken  place  from  the  want  of  such  an 
apparatus,  have  been  exceedingly  detri- 
mental to  the  interests  of  the  gas  manu- 
factories. Previous  to  Mr.  S.  H  utchison's 
invention,  the  only  machine  for  measuring 
gas,  which  succeeded  in  practice,  was  the 
well  known  ««  meter."  During  the  more 
than  fifteen  years,  which  it  has  been  in 
use,  numerous  other  methods  have  been 
suggested  and  tried,  but  have  all  failed. 

In  the  common  gas-meter,  the  mate- 
rials of  which  it  is  composed  being  con- 
tinually exposed  to  the  corrosive  action  of 
the  water  contained,  in  the  cylinder,  the 
internal  machinery,  upon  the  uncon- 
strained action  of  which,  depends  the 
accuracy  of  the  indicator,  is  rendered  in. 
a  very  short  time  totally  ineffectual,  and, 
consequently,  the  meter  requires  frequent 
repairs.   Another  objection,  i&  the  great 
expense  of  one  of  sufficient  capacity  to 
register  the  millions  of  cubic  feet  of  gas 
which  are  hourly  manufactured  in  most 
gas-works.   A  perfect  meter  for  this  pur- 
pose could  not  be  constructed  for  less 
than  from  7001.  to  1,000*. ;  and  even  then 
the  apparatus  cannot  be  depended  upon. 
Instances  have  occurred  of  theatres  and 
other  public  places  being  suddenly  en- 
veloped in  darkness,  through  the  dis- 
arrangement of  the  meter;  and  the 
constant  liability  to  similar  accidents  has 
proved  exceedingly  injurious  to  the  cha- 
racters of  many  gas  companies,  and,  in 
several  instances,  to  their  pecuniary  in- 
terests. 

The  importance  of  Hutchison's  aero- 
meter, as  a  safe  and  correct  measurer  of 
gas,  will,  under  these  circumstances,  be 
apparent  to  all  parties  concerned  in  the 
economical  manufacture  of  thi»  article. 
Its  accuracy  has  been  repeatedly  tested, 
and  its  capabilities  as  a  fluid  measurer 
also  simply  proved  in  the  presence  of 
eminent  scientific  gentlemen. 

Five  aerometers  have  been  attached  to 
gasometers  during  the  last  ten  months, 
and  in  thai  time  ibey  have  not  in  any 


instance  failed  to  show  the  exact  quantity 
oi  gas  inanttiaciitreu  am*  consumeu. 

As  the  gas  which  this  aerometer  mea- 
sures does  not  come  in  actual  contact  with 
the  interior  machinery,  no  inconvenience 
can  arise,  if  by  accident  the  instrument 
should  suffer  a  temporary  derangement; 
and  it  will  also  be  seen,  upon  referring  to 
the  engravings,  that  the  gas  is  merely 
employed  as  the  originator  of  that  mo- 
tion which  actuates  the  machinery  in  the 
box;  therefore  the  progress  of  the  gas 
into  the  mains  cannot  be  interrupted  by 
any  injury  which  the  machine  itself  might 
be  exposed  to. 

One  capable  of  measuring  with  the 
utmost  precision  all  the  gas  manufactured 
hi  any  establishment  in  London,  nay  be 
erected  for  the  sum  of  40/. 

The  dial  presents  the  appearance  of  a 
church-clock,  and  as  the  drawings  are 
made  noon  a  scale  of  one  inch  to  a  foot, 
it  will  be  seen  that  the  space  the  entire 
machine  occupies  is  very  small. 

Its  application  a»  a  liquid  measure  is 
effected  by  simply  attaching  the  chain  to 
an  air-vessel,  which  will  act  as  a  float  oa 
the  surface  of  the  liquor. 

Description  of  Engravings. 

d  is  a  cast-iron  drum  ;  a,  a  sqaare  cog- 
wheel ;  &,  a  saw>tooth  ratchet-wheel ;  g, 
a  cat-gut  rigger  *and  e,  a  pinion  or  spin- 

The  box  m,  with  the  dial  in  front,  is 
placed  within  a  root  of  the  gasometer, 
and  6  inches  of  the  top  of  the  water- 
tank.  The  steel  chain,/*,  is  then  carried 
upwards,  until  it  reaches  the  under  part 
of  the  horizontal  beam,  which  rests  upon 
the  columns;  from  thence  it  is  conveyed 
over  three  small  po&eys,  the  last  of 
which  is  placed  directly  ever  the  centre 
of  the  gasometer ;  to  this  centre  tile  chain 
is  aiiacneu. 

This  is  the  stale  of  the  machinery 
previous  to  opening  the  inlet-valve;  but 
im ir^cd id tcly  iHc  jr^s  is  ftdmitl^clj  unci  the 
pasomefer  gradually  ascends,  the  chain 
f  w  inds  round  the  drum  d,  and  the  same 
motion  causes  the  pinion  e  to  act  upon 
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the  cog-wheel  a,  which  revolves  upon 
the  spindle,  to  which  is  attached  the 
hands  h  and  t.  The  hand  h  shows  that 
15,000  feet  of  gas  has  been  manufac- 
tured. Now,  suppose  that  it  is  necessary 
to  let  5,000  feet  of  this  quantity  into  the 
maius— the  outlet-valve  is  opened,  the 
gas  passes  out  of  the  gasometer — the 
hand  i  retrogrades  to  the  position  it  occu- 
pies on  the  dial,  and  indicates  that 
5,000  feet  of  gas  has  been  consumed: 
the  ouiletrvalve  is  then  closed,  and  the 
gas  again  admitted,  until  the  gasometer 
is  quite  full ;  during  this  process  both 
hands  turn  in  the  same  direction,  but 
still  preserve  the  relative  position  shown 
upon  the  face  of  the  dial. 

The  spindle  o  is  enclosed  in  the  hollow 
axle  n,  and  to  this  axle  is  fixed  the  hand 
t,  both  of  winch  are  put  into  action  by 
the  revolution  of  the  ratchet-wheel  b. 
The  ratchets  and  springs  regulate  the 
motion  of  the  saw-tooth  wheel. 

C 

F«b.e,  isso. 


ELECTRICAL  THEORY  OF  THE  UNIVERSE. 
BY  THOMAS  S.  MACKINTOSH. 

! 

Article  III. 

We  have  stated  in  the  concluding  part 
of  our  first  article  (Mechanics*  Maga- 
zine, No.  045)  that  we  expected  to  find 
from  an  examination  of  the  earth's  ex- 
ternal crust,  strong  presumptive  evidence 
to  show  that  this  earth,  at  an  early  period 
of  her  planetary  existence,  was  attended 
by  three,  four,  or  more  moons.  We  can- 
not pretend  to  determine  the  precise 
number,  but  we  think  we  shall  be  enabled 
to  show,  from  a  geological  investigation 
of  the  solid  crust  of  the  earth,  that  she 
was  at  one  time  attended  by  at  least  five 
moons ;  and  that  the  upper  strata  of  the 
earth's  crust  is  principally  composed  of 
\i  the  wrecks  of  the  first  four,  which  have 
been  precipitated  upon  her  surface  at  dif- 
ferent and  indefinitely  remote  periods  of 
time. 

In  order  that  we  may  have  a  clear  con- 
ception of  the  value  of  the  arguments  and 
inferences  about  to  he  adduced,  it  will  be 
necessary  to  introduce  a  short  sketch  of 
the  leading  doctrines  of  geology.  Itcan* 
not  be  supposed  that  a  mere  inspection  of 


the  simple  structure  of  rocks  or  beds  of 
gravel  will  furnish  us  with  a  sufficient 
knowledge  whereby  to  fix  the  order  of 
their  succession,  or  enable  us  to  draw 
conclusions  of  unf  value j  although  the 
science  of  geology  is  merely  in  its  infancy, 
the  body  of  historical  facts  that  have  been 
already  collected  relating  to  the  state  of. 
the  earth,  and  the  various  changes  it  has 
undergone  in  past,  ages,  so  remote  that, 
with  regard  to  us,  they  may  be  described 
as  indefinite — are  such  as  must  astonish 
those  who  are  wholly  unacquainted  with 
the  science.    Geology  may  be  considered 
as  furnishing  a  history  of  the  earth,  and 
the  events  that  have  occurred  upon  its 
surface  prior  to  the  creation  of  man,  or 
the  period  when  sacred  history  begins. 
If  a  casual  observer  casts  his  eyes  upon 
the  earth,  and  sees  confused  heaps,  of 
gravel,  or  beds  of  clay  or  stone,  be  can-- 
not  discern  any  symmetry  or  evidence  of 
design  in  their  formation ;  but  the  geo- 
logist, by  a  careful  and  close  examina- 
tion, discovers  that  in  the  mineral  king- 
dom alt  the  various  forms  and  combina- 
tions are  determined  by  laws  as  fixed  and 
immutable  as  in  the  most  complicated 
mechanism  of  organised  life,  or  in  the 
motions  of  the  heavenly  bodies.    It  has 
been  beautifully  remarked,   that  "  if 
astronomy  has  discovered  that  the  hea- 
vens declare  the  glory  of  God,"  as  cer- 
tainly are  we  assured  by  geology  that 
"  the  earth  showeth  his  handiwork." 

It  has  been  ascertained  by  observations 
in  various  parts  of  the  world,  that  the 
earth's  solid  crust  is  composed  of  a  series 
of  parallel  layers  or  strata,  having  in  their 
internal  structure  very  marked  and  essen- 
tial characters,  by  which  they  may  be 
readily  distinguished  from  each  other. 
Besides  the  peculiar  features  of  the  ele- 
mentary composition,  or  simple  structure 
of  the  rocks  themselves,  the  greatest  pro- 
portion may  be  further  distinguished 
from  each  other  by  containing  fragments 
of  pre-existing  rocks,  shells,  and  petrified 
bones  of  land  and  amphibious  animals 
and  of  fishes,  and  fossil  remains  of  trees 
and  plants. 

The  following'  diagram,  which  repre- 
sents an  imaginary  section  of  the  earth's 
crust,  will  convey  a  more  intelligible  and 
comprehensive  impression  to  the  mind  of 
the  reader,  than  can  possibly  be  given  by 
the  most  particular  and  miuute  verbal 
description. 

2  E  2 
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ORDER  OF  SUCCESSION  OF  TOR  DIFFERENT  LAYERS  OF  ROCRS  WHICH  COMPOSE  TUB 

CRUST  OF  THE  EARTH. 


Nature  of  the  different  kinds  of  Rocks  and  Soils.  Instances  where  tftey  are  found. 

A    Vegetable  soil. 

B  {^i^ip^a's^ow  S.7.°.f.!?!"  »  J*-*  of  Thames  and  other  rivers. 


{ 


D«ep  beds  of  gravel,  large  loo.e  blocks,  )  Snrftce  of  mt        rt,  of  EDgIaild,  and  especially 
sand -all  containing  bones  of  animals  >    tk«  eaatern  and  month  «a»ierii  narti 
belonging  lo  species  now  extinct  )    w  vaMwa  *oa  BWBin 


I      /'Sand,  clay,  pebbles,  beds  of  hard  whiteY  Hampstead  Heath,  Bagshot  Heath,  coast  of  Suffolk 
I  D  i    sandstone— many  sea  shell*,  bones  of  ex-  f   and  Norfolk— stone  of  which  Windsor  Castle  is 
i  K   tinet  species  of  animals   )  built. 

C    f      ( Alternations   of  limestones,  containing} 
»  /  kJ    fresh-water   shells,  clays   of  different  (  T  .    .  WM| 
fc»  (      1    qualities,  and  limestones  containing  ma-  (v     01  WIgnt 
S  \      V   rine  shells.  ) 

•    I      /Thick  beds  of  clay,  with  many  sea  shells  :}  Many  places  round  London,  great  part  of  Essex, 
*"   )  p  J    beds  of  limestone — remains  of  extinct  (    and  north-cast  of  Kent,  Isle  of  8heppey. 
I      )    species  of  pl.tnts  and  fruits,  land  and  ( 

V     (.    amphibious  animals   3  Woolwich,  Cliff*  at  Harwich,  Isle  of  Wight. 


m 

I 


Chalk  with  flints  Dover  Cliffs,  Brighton.  Hertfordshire. 

Cbalk  without  flints     Flamborongb  Head  in  Yorkshire. 


'a.  Chalk  marl  Many  parts  of  south  coast,  Kentlab  raj. 

b.  Green  sand   Many  parts  of  Kent  and  Sussex. 

H^  c.  Thick  beds  of  clay  The  Weald  of  Kent.  Surrey,  and  Sussex. 

d.  Yellow  sand,  with  beds  of  iron  ore  Neighbourhood  of  Hastings  and  Isle  of  Paibeck. 

,e.  Argillaceous  sandstone   Plat  pavement  of  London,  very  often. 

f  a.  Limestones  of  different  qaalities  Portland  building  stone. 

6.  Beds  of  clay  Kimmeridge,  on  coast  of  Dorsetshire. 

c.  Limestones  with  corals  Ni-i«hboui  hoed  of  Oxford. 

d.  Beds  of  clay  Extensively  in  Lincolnshire  fen  clay. 

e.  Thick  beds  of  Limestone  Bath  building  stone. 

./.  Thin  beds  of  limestone  and  slaty  clay  ..'..Whitby,  Gloucester,  Lyme  Regis. 

■ 

(Red  marly  sandstone,  often  containing  Great  part  of  Bast  Yorkshire,  Nottinghamshire' 
■J  beds  of  alabaster  or  plaster  stoue,  and  v  Staffonf,  Warwick,  Worcester,  Cheshire,  and 
V   beds  of  rock  salt  J    neighbourhood  of  Carlisle. 

Limestone  containing  mnch  magnesia  ....  {  Sn^fr,,.tnd'  in  Yorkshire,  MansnekV 

(■CoalMxasure»,  containing  various  seams}  Newcastle,  many  parts  of  Yorkshire,  Lancashire, 
XfJ  of  coal— beds  of  ironstone,  clay,  sand- f  Staffordshire,  Somersetshire,  vale  in  which 
Mj    stone,  and  freestones  of  various  quali-f    Edinburgh  and  .Glasgow  arc   situated,  South 

t    ties  3  Wales. 


N   Coarse  sandstone  aad  slaly  clay  Millstones  of  Newcastle  and  Derbyshire. 

f  /Deposits  of  the  lead  ore  of  Derbyshire,  Yorkshire, 

~  3  Thick  beds  of  limestone,  and  slaty  clay)  Northumberland,  Cumberland,  High  Peak  of 
°1    and  sandstone,  in  many  alternations....  |    Derbyshire,  mountains  in  Yorkshire,  Mendlp 

(  V    Hills,  Somerset. 

...  ...    ./Great  part  of  Herefordshire,  and  south-east  p: 

red  sandstone  with  many  beds  of  I  Wale^  Bank,  of  lfae  Wye  MMh  J 

pebbles   Und> 


/Da 

I  1 


C Thick  beds  of  slate  and  sandstone,  with "|  Cumberland  and  Westmorland  Mountains,  great 
sometimes  impressions  of  shells,  with  I   part  of  Wales,  north  of  Devon,  South  Devon, 
beds  of  limestone  )    »nd  Cornwall,  great  part  of  sooth  of  Scotland. 


I 

m 
£ 


Slates  and  many  hard  rocks  lying  In  "Iter-,. 
Dating  beds,  in  which  no  trace  of  animal  1 
R<J    remains  has  been  found,  of  great  thick-  \  Chief  part  of  the  Highlands  of  Scotland, 
ness,  and  the  lowest  that  have  brenj 


i 
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Here  we  perceive  that  the  whole  series 
of  strata  of  which  the  earth's  crust  is 
composed  is  divided  by  geologists  into 
three  great  classes  or  divisions,  by  them 
denominated  the  primary,  secondary,  and 
tertiary  strata.  This  section  is  merely 
intended  to  represent  the  order  of  super- 
position as  established  by  geological  ob- 
servation. There  is  no  instance  of  all  the 
strata  having  been  found  together  in  one 
place.  In  some  places  the  primary  rocks 
are  found  at  the  surface,  the  secondary 
and  tertiary  being  altogether  wanting. 
In  very  many  instances,  the  secondary 
rocks  are  found  immediately  under  the 
yegetable  soil,  the  tertiary  alone  being 
wanting ;  and  in  every  instance  that  has 
been  observed  hitherto  by  geologists,  the 
series  has  been  found  to  be  incomplete,  . 
the  upper  members  of  the  section  repre- 
sented in  the  diagram  being  often  found 
at  the  surface,  whilst  many  of  the  lower 
strata  are  altogether  wanting.  But  wher- 
ever the  secondary  strata  are  found  at  the 
surface,  the  tertiary  are  never  found 
under  them ;  nor  have  the  secondary 
rocks  ever  been  seen  lying  under  the 
primary. 

The  primary  strata  are  the  lowest  of 
the  three  great  divisions  into  which  the 
stratified  rocks  have  been  classed  by  geo- 
logists. They  consist  principally  of  hard, . 
slaty  rocks,  having  a  crystalline  texture,  « 
by  which  they  are  distinguished ;  but 
more  particularly  by  their  not  having 
been  found  to  contain  any  fragments  of 
pre-existing  rocks,  or  fossil  remains  of 
animals  or  plants.    On  this  account  some 
geologists,  conceiving  them  to  have  been 
formed  prior  to  the  existence  of  animal 
life,  and  that  they  constitute  the  original 
crust  of  the  earth  from  whence  all  the 
superior  strata  have  been  derived,  have 
denominated  them  the  primitive  rocks; 
while  others  think  that  there  is  not  suffi- 
cient evidence  to  support  this  assumption, 
and  maintain  that,  although  we  have  not 
hitherto  discovered  any  organic  remains 
in  these  rocks,  they  may,  nevertheless,  be 
found  at  some  future  time,  and  therefore 
these  latter  have  denominated  them  the 
primary  strata,  considering  them  merely . 
as  the  first  or  oldest  of  the  stratified  rocks 
that  have  as  yet  come  under  our  observa- 
tion.   The  great  distinguishing  charac 
teristic  of  the  primary  rocks  consist  in  this 
— they  contain  no  fragments  of  pre  exist- 
ing rocks,  nor  fossil  remains  of  organised 


The  secondary  strata  comprehend  a 
great  variety  of  rocks,  extending  from 
the  uppermost  member  of  the  primary  to 
the  lowest  of  the  tertiary  strata.  The  dif- 
ferent members  of  this  division  are  dis- 
tinguished by  very  marked  characters, 
and  are  classed  in  the  following, order : — 
the  chalk  group — the  oolite  group — the 
red  marl  group—the  coal  group — the 
mountain  limestone  group — the  old  red 
sandstone  group — the  grauwacke  group. 
The  united  thickness  of  all  the  different 
members  of  this  division  has  been  esti- 
mated at  not  less  than  11  or  12,000  feet. 
In  the  lowest  members  of  the  secondary 
rocks  the  remains  of  organised  bodies 
first  begin  to  appear.  Iu  the  grauwacke 
group  shells  and  pebbles  are  found  ;  the 
old  red  sandstone  contains  some  shells 
and -a  few  plants;  the  mountain  lime, 
stone  contains  a  great  variety  of  organic 
remains ;  the  coal  group  contains  a  vast 
quantity  of  fossil  plants;  the  «ed  marl 
group  is  iuter.stralified  with  limestone,  in 
which  have  been  found  the  remains  of 
gigantic  amphibious  animals  resembling 
crocodiles,  some  of  which  were  not  less 

~4han  40  feet  in  length  ;  the  oolite  group 
contains  a  great  abundance  of  organic 
remains,  almost  exclusively  marine;  and 
the  chalk  group,  the  uppermost  of  the  se- 
condary strata,  also  abounds  in  organic 

, -remains  of  the  same  classes  as  those 
found  in  the  oolite  group.  The  second- 
ary strata  are  distinguished  from  the  ter- 
tiary by  this  circumstance— all  the  or- 
ganic remains  found  in  them  belong  to 
species  now  wholly  extinct. 

The  tertiary  strata  have  a  totally  dif- 
ferent character  from  the  chalk,  and  all 
below  it ;  it  is,  therefore,  considered  that 
a  remarkable  change  had  taken  place  in 
the  climate  and  general  constitution  of 
the  earth  prior  to  the  deposition  of  the 
tertiary  beds.  The  tertiary,  like  the  se- 
condary strata,  consist  of  a  great  variety 
of  layers,  which  have  been  classed  in 
several  groups,  having  distinct  characters, 
by  which  they  may  be  readily  distin- 
guished from  each  other.  They  contain 
vast  quantities  of  organic  remains,  ex- 
clusively belonging  to  fresh- water  and 
terrestrial  animals  and  plants.  The  beds 
are  found  in  detached,  insulated  spots  of 
comparatively  limited  extent;  unlike  the 
secondary  strata,  which  are  found  to 
stretch  centiuuxtusly  throughout  a  great 
extent  of  country.  la  the  tertiary  strata 
are  first  found  remains  of  animals  and 
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plants  identical  with  living  species,  by 
which  circumstance  they  are  distin- 
guished from  the  secondary  strata. 

An  examination  of  the  phenomena  ex- 
hibited by  the  .internal  stractore  of  this 
series  of  superimposed  roeta  ha*  esta- 
blished this  fManeipie~thai  a41  the  strata 
must  have  been  deposited  on  a  level 
foundation  — . that  -is,  on  pre-existing 
ground  that  was  either  horizontal  or 
nearly  so,  at  the  bottom  off  atiuid  hold- 
ing their  materials  either  in  suspension 
or  in  solution,  or  partly  both.  ,Now,<as 
we  .know  of  no  fluid  in  which  this  oould 
place  except  water,  geologists 
coom  to  the  concl  usioo  tha  t  uhechi  e  f 
part  of  all  the  strata,  however  elevated 
they  may  now  be  above  the  level  of  the 
sea,  were  gradually  deposited  at  the  bot- 
tom of  the  ocean,  and  the  remainder  of 
them  at  the  bottom  of  inland  seas  or 
Jakes.  JJut  if  this  be  so,  waat  mighty 
revocations  most  have  taken  place  to 

in  Hie  depths  of  the 
i  to  occupy  the  summits  of  the  high- 
est mountain  !  By  what  known  agency 
can  so  extraordinary  a  change  of  position 
have  been  effected !  That  the  fact  of  ele- 
vation is  indisputable,  is  proved  by  the 
shells  imbedded  in  stratified  rocks  at  the 
greatest  elevations ;  and  geoiegbts  who  - 
have  endeavoured  to  discover  by  -what 
cause  this- change  in  the  relative  position 
of  the  rock  and  the  sea  has  been  brought 
about,  by  an  attentive  observation  of  the 
phenomena  of  earthquakes  and  volcanoes, 
.and  the  resemblance  between  the  pro- 
ducts of  the  latter  and  certain  parts  of 
the  earth's  structure  which  we  1iave  vet 
to -notice,  have  arrived  at  a  very  probable 
solution  of  the  problem. 

Although  the  strata  were  originally 
deposited  in  a  horizontal  position,  and 
are  often  found  so  in  the  greater  propor- 
tion of  cases,  especially  as  regards  the 
inferior  members  jqf  the  series,  repre- 
sented in  diagram  No.  1,  they  are  not 
uniformly  so,  ibut  are  inclined  more  or 
less,  and  they  have  been  seen  not  onty  at 
everyangle  of  inclination,  but  very  often 
in  a  vertical  position.  Sometimes  they 
are  not  only  disturbed  from  fhetr  hori- 
zontally, but  are  bent  and  contorted  in 
the  most  extraordinary  way,  .as  if  they 
had  been  acted  upon  by  some  powerful 
f oree  while  they  were  yet  in  a  soft,  flexi- 
ble state. 

In  attempting  to  explain  the  disturbed 


and  confused  state  in  which  the  strata 
are  found,  geologists  have  referred  to 
the  unstmtifie*  rocks  and  the  probable 
manuer  of  their  formation  ;  and  H  must 
be  conceded,  that  in  many  cases  their 
explanations  are  very  satisfactory.  It 
is  found,  that  besides  the  primary,  se- 
condary, and  tertiary  stratas,  which 
comprehend  the  whole  of  the  strati- 
fied rocks,  there  is  a  fourth  description 
of  a  character  wholly  distinct  from  these, 
that  has*  never  been  found  disposed  in 
beds  or  layers,  and  are  therefore  called 
tae  anstratified  recks.  This  class  must 
be  particularly  noticed,  as  they  occupy 
a  very  prominent  phiee  in  geological 
inquiry,  and  appear  to  have  been  con- 
nected with  many  of  the  great  changes 
that  have  taken  place  in  the  general 
economy  of  the  earth.  Soeh  unstratijied 
rocks,  although  of  limited  extent  in  pro- 
portion to  the  stratified  rocks,  constitute 
a  considerable  portion  of  the  erust  of 
the  earth,  and  in  all  parts  of  it  they 
generally  rise  above  the  surface  in  huge 
unshapen  masses,  surrounded  by  the 
stratified  rocks;  and  sometimes  they 
««occupy  districts  of  great  extent  where 
none  of  the  latter  rocks  can  be  seen. 
In  mineral  composition  they  are  essen- 
tially different  from  the  other  class ; 
never  consisting  of  limestone,  or  sand- 
stone, or  -clay,  and  never  containing 
rounded  pebble?,  shells,  or  the  remains 
of  any  other  kind  of  organised  matter. 
Their  elementary  constituent  parts  are 
simple  mineral  substances,  which,  al- 
though sometimes  found  in  the  strafrfied 
rocks,  are  always  in  the  rocks  we  now 
speak  of,  in  different  combinations: 
they  are  always  in  that  particular  state 
called  crystalline;  and  when  the  parts 
are  large  enough  to  be  distinguished 
they  are  seen  to  interlace  each  other, 
and  by  this  arrangement  they  form  a 
very  hard  tough  stone,  very  difficult  to 
break  into  regular  squared  forms  or  to 
work  with  the  chisel,  and  they  are  capa- 
ble of  receiving  very  often  a  high  polish. 
The  substances  most  familiar  to  us  in 
common  life  which  belong- to  this  class 
of  rocks,  are  granite,  wninstone,  and 
basalt.  We  shall  now  proceed  to  show 
in  what  manner  these  two  classes  of 
rocks  are  associated  together.  It  Is 
quite  evident  that  the  mode  'of' forma- 
tion of  the  two  must  have  been  totally 
different.    While  the  strata,  by  their 
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parallel  arrangement,  the  pebbles  of 
pre-existing  rocks,  and  remains  of  liv- 
ing bodies  which  they  contain,  demon- 
strate tbat  they  must  have  been  formed 
under  water,  by  deposition  from  the 
surface  downwards,  the  whole  charac- 
ters of  the  unstratified  rocks  equally 
prove  that  they  must  have  come  to  the 
surface  from  the  interior  of  the  earth, 
after  the  deposition  of  the  strata ;  that 
is,  that  they  have  been  ejected  among 
the  strata  from  below  in  a  melted  con- 
dition, either  fluid  or  in  a  soft  yielding 
state.  Geologists  have  come  to  this 
conclusion,  from  a  careful  examination 
and  comparison  of  the  unstratified  rocks 
with  the  products  of  existing  volcanoes, 
or  those  burning  mountains  that  have 
thrown  out  streams  of  melted  stone  or 
lava,  both  in  past  ages,  as  recorded  in 
history,  and  in  our  own  time.  By  this 
comparison  they  have  discovered  a  great 
similarity,  often  an  identity,  of  compo- 
sition between  the  unstratified  rocks  and 
lava,  and  the  closest  analogy  in  the  phe- 
nomena exhibited  by  the  masses  of  both 


kinds,  and  in  their  relations  to  the  stra- 
tified rocks  with  which  they  come  in 
contact 

In  every  case  the  unstratified  rocks 
lie  under  the  stratified.  This  order  has 
never  been  reversed,  except  in  cases 
which  have  been  afterwards  discovered 
to  be  deceptive  appearances,  and  where 
they  have  been  protruded  between  strata, 
as  will  be  afterwards  mentioned.  But 
it  may  be  said  that  this  fact  of  inferiority 
of  position  is  no  proof  of  ejection  from 
below,  far  less  of  posteriority  of  for- 
mation, for  they  might  have  been  the 
foundation  on  which  the  strata  are  de- 
posited ;  their  eruption  from  the  in- 
terior, and  that  that  eruption  took  place 
after  the  strata  were  formed,  are  proved 
by  other  evidence,  as  we  shall  presently 
show. 

A  section  of  the  crust  of  the  earth, 
where  the  stratified  and  unstratified 
rocks  have  been  found  associated  to- 
gether, has  often  exhibited  the  ap- 
pearance represented  by  the  diagram, 
No.  2  :— 


No.  2. 


A  and  B  are  mountains  of  granite  or 
of  whinstone,  with  strata  of  limestone 
lying  upon  it.  From  A,  branches  or 
shoots  connected  with  the  principal  mass 
are  seen  to  penetrate  into  the  superin- 
cumbent strata ;  and  in  the  mountain  B 
the  granite  overlies  the  limestone  for  a 
considerable  way  near  the  top,  as  if  it 
had  flowed  over  at  that  place,  and  lower 
down  it  1ms  forced  its  way  between  two 
strata,  ending  like  a  wedge.  Now,  as 
the  penetrating  substance  must  neces- 
sarily be  of  subsequent  formation  to  the 
body  that  it  penetrates,  it  is  evident  that 
the  granite  must  have  been  formed  after 
the  limestone,  although  the  latter  rests 
upon  it.  But  if  any  doubt  remained,  it 
would  be  removed  by  the  additional  fact, 
that  the  granite  veins  in  the  mountain 
A  'contain  angular  fragments  of  lime- 
stone, identical  with  the  strata  above, 


and  the  fractured  ends  are  seen  to  fit 
the  places  of  the  continuous  stratum 
from  which  they  have  been  broken 
oflf. 

The  posteriority  of  the  formation  of 
the  unstratified  rocks  to  the  strata  is  thus 
made  evident  from  their  relative  posi- 
tions ;  their  forcible  ejection  from  below 
is  equally  proved  by  the  penetration  of 
their  veins  or  shoots  into  the  superin- 
cumbent strata  in  an  upward  direction, 
often  with  the  most  slender  ramifications 
to  a  great  distance,  and  by  the  portions 
broken  from  the  strata  and  enveloped  in 
the  substance  of  the  vein.  That  they 
were  ejected  in  a  soft  melted  state,  pro- 
duced by  the  action  of  heat,  is  shown 
by  the  close  resemblance  in  mineral 
composition  of  the  unstratified  recks  to 
the  products  of  existing  volcanoes,  and 
by  remarkable  changes  often  observed 
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to  have  taken  place  in  the  strata  where 
they  come  in  contact  with  granite  and 
whinstone.  Soft  chalk  is  converted  into  . 
a  hard  crystalline  limestone  like  statuary 
marble ;  clay  and  sandstone  are  changed 
into  a  substance  as  hard  and  compact  as 
flint,  and  coal  is  turned  into  cokes  all 
of  them  changes  which  are  analogous  to 
what  takes  place  when  the  substances 
are  subjected  to  a  strong  artificial  heat 
under  great  pressure,  in  the  case  of 
coal  it  is  very  remarkable  ;  for  when  a 
bed  of  that  substance,  and  a  stratum  of 
clay  lying  next  it,  come  in  contact  with 
whinstone,  the  tar  of  the  coal  is  often 
driven  into  the  clay,  and  the  coal  loses 
all  property  of  giving  flame,  although, 
at  a  distance  from  the  whinstone,  it  is 
of  a  rich  caking  quality. 

We  have  shown  that  we  are  enabled 
to  fix  a  chronological  order  of  "succes- 
sion of  the  strata  with  a  considerable 
degree  of  precision,  and  although  we 
have  not  the  same  accurate  means  of 
determining  the  relative  ages  of  the  un- 
stratified  rocks,  there  are  yet  very  de- 
cisive proofs  that  certain  classes  of  them 
are  older  than  others — that  different 
members  of  the  same  class  have  been 
ejected  at  distinct  periods,  and  that  the 
same  substances  have  been  thrown  up 
at  different  times  far  distant  fron*  each 
other.  Granite,  in  veins,  has  never  been 
seen  to  penetrate  beyond  the  lower 
strata ;  but  whinstone  and  the  lavas  of 
existing  volcanoes  protrude  in  masses, 
and  send  out  veins  through  all  the  strata: 
veins  of  one  sort  of  granite  traverse 
masses  of  another  kind,  and  whinstone 
and  basalt  veins  are  not  only  found 
crossing  masses  and  other  veins  of  simi- 
lar rocks,  but  even  of  granite.  Upon 
the  principle,  therefore,  before  stated, 
that  the  penetrating  substance  must  ne- 
cessarily have  been  formed  subsequently 
to  the  body  penetrated,  the  above  phe- 
nomena demonstrate  successive  forma- 
tions or  eruptions  of  the  unstratified 
rocks. 

As  the  highly  elevated,  broken,  and 
contorted  positions  of  the  strata  are  only 

No. 


explicable  on  the  supposition  of  a  power, 
ful  force  acting  upon  tbem  from  below, 
and  as  they  are  seen  so  elevated  and  con- 
torted in  the  neighbourhood  of  the  un- 
stratified rocks,  it  is  a  very  legitimate 
inference  that  the  mountain  chains  and 
other  inequalities  on  the  earth's  surface 
have  been  occasioned  by  the  horizontally 
deposited  strata  having  been  heaved  up 
by  the  eruption  of  these  rocks,  although 
they  may  not  always  appear,  but  be  only 
occasionally  protruded  to  the  surface, 
through  the  rents  produced  by  the  erup- 
tive force.  The  phenomena  of  earth- 
quakes are  connected  with  the  same  in- 
ternal action,  and  these  hare  often  been 
accompanied  by  permanent  elevations  of 
entire  portions  of  a  country.  This  theory 
of  the  elevation  of  mountains  by  a  force 
acting  from  the  interior  of  the  earth  is 
not  a  mere  inference  from  appearances 
presented  by  rocks,  but  is  supported  by 
numerous  events  which  have  occurred 
repeatedly  within  the  period  of  history 
down  to  our  own  time. 

It  must  not  be  supposed  that  these  in- 
ternal movements  only  took  place  after 
;the  whole  series  of  strata,  represented  in 
diagram  No.  1,  had  been  deposited. 
There  must  have  been  long  intervals  be- 
tween the -termination  of  the  deposition 
of  one  member  of  the  series  and  the  com- 
mencement of  that  of  the  stratum  imme- 
diately above  it;  and  internal  move- 
ments accompanied  with  disturbance  of 
the  already  deposited  strata,  after  they 
had  come  to  consolidate  into  stone,  ap- 
pear to  have  taken  place  during  the 
whole  period  that  the  strata,  from  the 
lowest  to  the  uppermost  in  the  series, 
were  deposited.  The  clearest  evidence 
of  this  is  afforded  by  certain  appearances 
exhibited  by  the  strata  in  all  parts  of  the 
globe  that  have  yet  been  examined.  The 
diagram,  No.  3,  represents  a  case  of  very 
cam  mo n  occurrence,  and  will  explain  our 
meaning:  it  must  be  borne  in  mind  that 
it  is  an  acknowledged  principle  in  geo- 
logy that  all  stratified  rocks,  in  whatever 
position  they  are  now  found,  must  have 
been  originally  deposited  horizontally. 

3. 
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There  are  here  five  different  series  of 
strata,  abode.    Now,  it  is  evident,  that 
the  series  a  must  have  'been  first  dis- 
turbed ;  that,  after  its  chancre  of  position, 
the  series  b  and  c  were  deposited,  cover- 
ing the  ends  of  the  strata  of  the  scries  a. 
But  c  appears  to  have  been  acted  upon  by 
two  forces  at  distant  points,  when  thrown 
out  of  its  horizontal  position,  for  the 
strata  dip  in  opposite  directions,  forming 
a  basin-shaped  cavity,  in  which  the  series 
d  was  deposited,   la  like  manner,  after 
the  disturbance  of  c,  the  series  e  was  de- 
posited, covering  the  ends  of  c;  but  the 
internal  force  which  raised  the  beds  e 
from  the  depths  of  theeea  to  the  summit 
of  the  mountain  where  they  are  now 
seen,  appears  to  have  acted  in  such  a  di- 
rection as  to  have  carried  up  the  whole 
mass  without  disturbing  the  original 
horieontality  of  the  structure.    It  is  ob- 
vious that  all  the  interior  strata  must 
have  partaken  of  this  last  disturbance. 
There  are,  besides,  numerous  proofs  that 
there  have  been  not  only  frequent  eleva- 
tions of  the  strata,  but  also  depressions ; 
that  the  same  strata  which  had  been  at 
one  time  raised  above  the  surface  of  the 
sea  had  again  sunk  dewn,  preserving  an 
inelined  position ;  that  they  had  formed 
the  ground  upon  which  new  sediment 
was  deposited,  and  had  again  been  raised 
up,  carrying  alongwith  them  the  more  re- 
cently formed  strata. 

These  are  the  conclusions  to  which  geo- 
logists have  arrived  concerning  the  cause 
of  the  elevated,  contorted,  and  seemingly 
confused  state  in  which  the  stratified 
rocks  are  found.  But  it  must  be  recol- 
lected, that  this  is  a  case  selected  for  the 
purpose  of  illustration,  and  that  in  a  vast 
majority  of  cases  no  such  satisfactory 
evidence  can  be  found.  In  some  in- 
stances that  have  come  under  observation, 
this  has  been  found  sufficient  to  account 
for  the  seemingly  confused  state  of  the 
strata;  it  has  therefore  been  inferred, 
that  in  all  cases  the  same  cause  has  pro- 
duced the  elevations  and  contortions.  We 
cannot,  for  a  moment,  hesitate  to  admit 
the  legitimacy  of  this  inference ;  but  as 
this  explication  cannot  be  made  to  ac- 
count for  aft,  nor  even  a  majority  of  the . 
appearances,  especially  when  the  oblate 
figure  of  the  earth  is  taken  into  the  ac- 
count, we  are  induced  to  think  that  some 
other  and  more-adequate  cause  .must  be 
found,  as  that  which  is  here  .given  ap- 
pears wholly  unequal  when  compared  with 
the 


Although  the  stratified  rocks  have 
been,  by  the  common  consent  of  geolo- 
gists, divided  into  the  three  great  classes 
of  primary,  secondary,  and  tertiary 
strata,  it  appears  from  recent  observa- 
tions that  a  much  more  aeienti&c  ar- 
rangement might  be  adopted.  We  beg 
to  solicit  the  most  careful  attention  to 
this  scientific  division,  as  affurdingatrong 
presumptive  evidence  of  the  extreme 
probability  of  the  truth  of  our  theory. 
It  is  evident  that  the  deposition  of  a  sa- 
tellite upon  the  earths  surface  must 
have  produced  a  deluge,  as  the  matter 
of  which  it  was  composed  would  be  na- 
turally deposited  in  the  depths  of  the 
ocean,  being  .the  lowest  level  ;  Oierehy 
forming  new  islands  and  continents,  and 
causing  the  sea  to  overflow,  to  a  con- 
siderable extent,  the  islands  and  conti- 
nents of  the  pre-existing  period.  The 
observed  appearances  correspond  -very 
minutely  with  ibis  supposition  ;  and,  as 
there  are  four  distinct  periods,  we  are 
disposed  to  iufer  that  the  earth  was, .at 
an  early  period,  attended  by  at  least  five 
satellites.  This  scientific  division  »of 
the  strata  is  founded  upon  the  following 
considerations :— It  has  been  observed 
that  -the  lime  which  elapsed  from  the 
commencement  of  the  deposition  of  the 
older  secondary  strata,  to  that  of  the 
most  recent  of  the  tertiary  beds,  ap- 
pears to  be  divisible  into  four  great  bo- 
tanico-geological  periods,  of  unequal 
duration,  during  each  of  which  vegeta- 
tion exhibited  a  common  character. 
Each  of  these  periods,  therefore,  is  cha- 
racterised by  peculiar  classes  of  plants  ; 
or,  in  the  language  of  botanists,  may  he 
said  to  have  a  flora  of  its  own ;  and 
each  period  embraces  a  certain  number 
of  the  series  of  stratified  rocks  whach 
compose  the  crust  of  the  globe.  Dur- 
ing the  continuance  of  each  of  those 
periods,  vegetation  seems  to  have  under- 
gone only  gradual  and  limited  changes 
—to  have  been  subject  to  no  changes 
which  had  an  influence  upon  the  essen- 
tial character  of  the  vegetation,  taken 
as  a  whole;  but,  on  the  contrary,  there 
is  between  one  period  and  another  a 
marked  division,  a  sudden  change,  in 
the  most  important  characters  of  the 
vegetation.  There  exists  no  species 
common  to  two  successive  periods ;  all 
is  .different ;  and  a  new  ensemble  of 
plants,  which  vmtst  have  been  produced 
under  circumstances  different  from  those 

(he  •eld  ve- 
Digitized  by  Google 


UAL  THEORY  OF  THE  UNIVERSE. 


fetation.  The  four  great  periods  are  as 
follows 


Period  includes  the 
coal  measures,  and  all  the  strata 
containing  organic  remains  which 
lie  below  them.  (M  to  Q.  Dia- 
gram, No.  1.) 
B. — The  Second  Period  comprehends 
the  vast  deposits  of  red  sandstone, 
magnesian  limestone,  and  a  sand- 
stone lying  above  tliat  limestone, 
called  the  new  red  sandstone.  (L 
and  part  of  K.) 
C— Tie  Third  Period  commences 
with  a  kind  of  shelly  limestone, 
thai  forms  a  member  of  the  upper 
part  of  the  group  of  red  marly 
sandstone  (K),  and  includes  all  the 
superior  secondary  strata  up  to  the 
chalk.  (G  to  I.) 
D. — The  Fourth  Period  includes  all 
the  strata  more  recent  than  the 
chalk.   (C  to  F.) 

It  is  a  remarbable  circumstance  that 
the  periods  are  separated  by  strata, 
which,  if  not  entirely  destitute  of  land 
plants,  contain  them  in  very  small  quan- 
tity. Thus  A  is  separated  from  B  by 
a  formation  of  coarse  sandstone  (called 
by  geologists  the  red  conglomerate),  in 
which  plants  are  of  rare  occurrence, 
and  by  the  magnesian  limestone  in  which' 
marine  plants  are  almost  exclusively 
found  :  again,  B  and  C  are  separated 
by  the  shelly  limestone  (muschelkalk  of 
geologists),  which  is  almost  destitute  of 
vegetable  remains :  and,  lastly,  C  is 
separated  from  D  by  the  chalk  ;  in 
which,  with  rare  exceptions,  only  ma- 
rine plants  have  yet  been  found. 

First  Period. — The  lowest  strata  in 
which  animal  remains  are  found  contain 
also  those  of  plants,  so  that  it  would 
appear  that  animal  and  vegetable  life 
were  from  the  first  co-existent.  The 

Slants  in  the  older  sandstones  are  for 
le  most  part  marine,  but  the  impres- 
sions are  usually  indistinct.  Black  car- 
bonaceous matter,  without  any  organic 
form,  is  by  no  means  unfrequent,  and 
sometimes  in  considerable  quantity,  and 
it  is  not  improbable  that  it  is  of  vege- 
table origin,  for  fossil  plants  are  very 
commonly  found  in  the  state  of  char- 
coal. It  is  in  the  beds  of  coal,  and  in 
the  sandstones,  clays,  and  limestones 
which  accompany  them,  that  vegetable 
remains  first  occur  in  profusion,  and 
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few  phenomena  in  geology 
remarkable  than  those  enormous 
accumulations  of  vegetable  matter  from 
which  the  coal-beds  have  been  derived. 
The  most  distinguishing  feature  of  it  is 
the  great  numerical  preponderance  of 
the  third  class — viz.,  the  vascular  cryp- 
togams, and  the  prodigious  size  which 
•the  plants  attain.   They  constitute  five- 
sixths  of  the  whole  flora  of  the  period, 
while  they  do  not  form  the  proportion 
of  one^thirtieth  in  the  vegetation  of  the 
present  time.   The  ferns  of  temperate 
regions  nre  low  plants  with  stems  ris- 
ing scarcely  a  few  inches  above  the 
ground,  but  in  the  equatorial  regions 
there  are  what  are  called  tree-ferns, 
which  have  a  stem  from  twenty  to  thirty 
feet  high.    Now  the  different  kinds  of 
fossil  ferns  of  this  period  often  corre- 
spond with  the  tree-ferns  of  the  tropics, 
as  is  attested  by  the  remains  of  their 
stems,  which  are  occasionally  met  with. 
The  plants  called  lycopodiums  by  bo- 
tanists constitute  another  order  of  this 
class,  and  are  of  a  kind  intermediate 
between  tree-ferns  and  the  fir-tree  tribe. 
Those  now  existing  never  exceed  the 
height  of  three  feet,  and  are  usually 
weak  prostrate  plants,  having  the  habits 
of  mosses ;  but  the  fossil  lycopodiums 
attain  gigantic  sizes,  stems  having  been 
found  above  three  feet  in  diameter,  and 
seventy  feet  long.    There  is  in  this 
period  a  much  smaller  proportion  of  the 
fourth  and  fifth  classes,  in  comparison 
with  what  occurs  in  existing  vegeta- 
tion; and,  with  the  exception  of  the 
fir  tribe,  which  was  very  common,  the 
existence  of  the  dicotyledonous  class  is 
little   more  than  conjectured.  The 
plants  which  constitute  by  far  the  larger 
proportion  of  the  flora  of  the  first 
period  belong  to  genera  which  exist, 
of  such  dimensions,  only  in  the  warmest 
countries  of  the  globe  ;  and  it  is  evi- 
dent, therefore,  that  the  climate  of  the 
north  of  Europe  and  America  must 
have  been  at  least  as  hot  as  that  of  the 
equatorial  regions,  at  the  time  the  plants 
grew  which  are  now  buried  many  fa- 
thoms under  ground  in  the  coal-mines 
of  those  countries,  for  all  the  circum- 
stances attending  them  exclude  the  idea 
of  the  plants  having  been  drifted  from 
southern  latitudes  into  those  situations. 

Second  Pertod.— The  red  sandstones 
which  were  deposited  so  extensively  at 
this  period  are  even  more  destitute  of 
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vegetable  than  they  are  of  animal  re- 
mains. This  absence  of  organic  remains 
is  a  very  remarkable  and  inexplicable 
circumstance,  considering  the  great  ex- 
tent occupied  by  these  deposits  in  all 
countries,  and  their  vast  thickness.  The 
plants  hitherto  found  in  the  lowest  strata 
of  the  period  have  been  almost  exclu- 
sively marine,  the  few  exceptions  being 
vascular  cryptogamae,  resembling  those 
of  the  first  period.  In  the  superior 
beds,  a  few  of  the  coniferae  or  hr-tree 
tribe  have  heen  found,  and  some  that 
are  supposed  to  belong  to  the  uiono- 
cotvledonous  class. 

Third  Period.— The  lowest  stratum  of 
this  period  contains  very  few  plants,  and 
these  chiefly  marine ;  but  they  become 
more  abundant  in  the  sands,  sandstones, 
clays,  and  limestones  that  succeed  each 
other  in  numerous  alternations  up  to 
the  chalk.  Many  belong,  however,  to 
an  entirely  new  race  of  plants  from  any 
which  had  previously  existed.  There 
are  no  longer  the  gigantic  ferns  and 
lycopodiums  of  the  first  period, — the 
same  families  exist,  but  the  character  of 
excessive  luxuriance  disappears,  and 
species  analogous  to  plants— now  natives 
of  the  Cape  of  Good  Hope  and  New 
Holland — become  common.  The  whole 
of  the  flora  of  the  period  consists  almost 
exclusively  of  the  third  and  fourth 
classes,  and  nearlv  in  equal  proportions: 
the  rarity  of  the  fifth  and  sixth  classes, 
that  is,  of  monocotyledonous  and  dico- 
tyledonous plants,  is  very  remarkable. 
Among  those  belonging  to  the  fourth 
class,  viz.  the  gymnospermous  phane- 
rogamic, there  is  an  extraordinary  pre- 
ponderance of  the  family  called  cycadea, 
a  family  scarcely  so  numerous  now  over 
the  whole  glebe  as  it  was  then  in  the 
small  part  of  Europe  where  its  fossil 
remains  have  been  found  :  it  constitutes 
now  not  above  a  thousandth  part  of 
existing  vegetation,  whereas  it  forms 
one-half  of  what  remains  of  the  flora  of 
this  period.  The  chalk,  which  constitutes 
the  upper  strata  of  the  period,  has  not 
afforded  as  yet  more  than  a  few  marine 
plants,  and  scarcely  a  trace  of  land 
plants,  so  that  a  complete  change  had 
taken  place  in  the  nature  of  the  country 
surrounding  those  parts  where  the  chalk 
was  deposited,  from  what  had  existed 
immediately  before. 

Fourth  Period.— From  the  termination 
of  the  deposit  of  the  chalk  formation, 
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we  discover  in  the  animal  and  vegetable 
remains  the  commencement  of  resem- 
blances to  species  which  now  exist ;  the 
proportion  gradually  increases  in  the 
newer  strata,  until,  at  last,  the  flora  of 
the  latest  tertiary  deposits  differs  very 
little  in  character  from  that  of  the  pre- 
sent time  in  the  same  countries.  In  the 
beds  immediately  above  the  chalk,  ferns 
and  cycadese  again  appear,  but  in  greatly 
diminished  proportions;  the  coniferae, 
but  very  different  from  those  of  the 
older  periods,  increase  in  quantity, 
mixed  with  palm-trees  and  others  of  the 
monocotyledonous  class  of  tropical  re- 
gions, associated  with  dicotyledonous 
trees,  such  as  the  elm,  willow,  poplar, 
chestnut,  and  sycamore.  We  again  meet 
with  local  deposits  of  decayed,  or  rather 
altered,  vegetable  matter,  forming  thick 
beds  of  a  kind  of  coal,  which  is  ueed  in 
many  countries,  as  on  the  banks  of  the 
Rhine,  for  fuel, —  something  iuterme-  J 
diate  between  coal  and  peat. 

This  geological  sketch  has  extended 
to  a  much  greater  length  than  we  ori- 
ginally intended.  We  have  endeavoured 
to  compress  it  as  much  as  possible,  and 
are  apprehensive  that  the  subject  may 
still  appear  to  some  readers  very  obscure 
in  many  important  points.  In  this  sketch 
we  lay  no  claim  to  originality :  it  is,  on 
the  contrary,  simply  a  compilation  from 
a  popular  treatise  on  geofogy,  which 
appeared  some  time  ago  in  the  Penny 
Magazine^  from  the  pen  of  an  eminent 
geologist,  but  is  only  therefore  the  more 
deserving  of  respect,  as  the  statements 
and  the  reasonings  which  it  contains 
were  not  written  with  a  view  to  support 
or  coincide  with  this  theory,  and  cannot 
be  suspected  of  leaning  towards  it  with 
an  undue  bias.  Those  who  may  wish 
for  fuller  information  are  referred  to 
the  works  of  Baron  Cuvier,  "  L} ell's 
Principles  of  Geology,"  and  an^  excel- 
lent work  on  the  geology  of  England 
and  Wales,  by  Phillips  and  Conybeare. 

We  will  now  conclude  with  a  short 
review  of  the  principal  facts  and  conclu- 
sions  to  which  geologists  have  arrived, 
and  compare  them  with  the  leading 
principles  of  our  theory. 

1.  Age  of  the  World. — We  learn  from 
geology,  that,  prior  to  the  creation  of 
man,  the  earth  had  existed,  and  had 
been  covered  with  innumerable  species 
of  living  beings,  for  a  long  series  of 
ages ;  to  which  we  are  unable,  and,  pro- 
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1>ably,  shall  ever  remain  unable,  to  fix 
any  definite  limits.— This  agrees  with 
our  theory. 

2.  Change  of  Temperature.— -We  also 
learn,  that,  during  the  deposition  of  the 
inferior  beds  of  the  secondary  strata,  the 
climate  of  the  north  of  Europe  was 
many  degrees  hotter  than  the  West  In- 
dies. Specimens  of  rocks  have  been 
brought  from  Melville  Island,  the  re- 
mote northern  land  discovered  in  the 
late  polar  expeditions,  some  of  which 
contain,  imbedded  in  the  stone,  portions 
of  plants  belonging  to  an  order  now 
known  only  to  exist  in  the  warmest 
parts  of  the  equatorial  regions.  This 
we  attribute  to  the  decreasing  activity 
of  the  galvanic  circle  flowing  through 
the  earth's  external  crust.  We  know 
that,  by  the  action  of  the  galvanic  circle, 
heat  is  evolved  in  proportion  to  the 
intensity  of  the  action  j  that,  when  very 
intense,  it  will  melt  the  most  refractory 
substances,  and  that  it  exhausts  itself 
in  a  ratio  corresponding  with  the  degree 
of  its  intensity.  Upon  this  principle 
we  hold  that  Uranus  is  from  his  innate 
heat  the  warmest  of  all  the  known 
planets,  and  that,  in  that  respect,  Mer- 
cury is  probably  the  coldest. 

3.  Inclination  of  the  Stratified  Bocks. 
—Geologists  refer  to  volcanic  action  to 
account  fur  the  inclination  of  the  strata  ; 
and  it  must  be  admitted,  that,  in  some 
cases,  this  accounts  for  the  appearances 
very  fatisfactorily,  but  in  a  great  majo- 
rity of  instances  it  is  found  that  the 
lower  members  of  the  stratified  rocks  have 
not  been  disturbed  from  their  horizon- 
tality  to  the  same  extent  as  the  superior 
strata:  the  lower  members  are  often 
found  on  a  level  foundation,  the  strata 
lying  immediately  upon  them  being  in 
a  highly-inclined  state.  Now  it  is  evi- 
dent, that,  if  volcanic  action  had  been 
the  cause  of  the  inclination,  it  could  not 
have  disturbed  the  superior  strata,  leav- 
ing the  inferior  beds  unduturbed,  see- 
ing that  the  lower  strata  are  nearest  to 
the  supposed  disturbing  force.  Some 
other  mode  of  accounting  for  these  ap- 
pearances must  therefore  be  discovered. 
A  natural  section  of  the  stratified  rocks 
often  presents  to  the  mind  the  appear- 
ance of  immense  fragments  of  extra- 
neous  matter,  scattered  upon  the  surface 
of  the  earth,  having  fallen  in  every  pos- 
sible form  and  position. 

This  view  of  the  case  receives  consi- 


derable support  from  the  oblate  figure 
of  the  earth :  it  is  computed  that  the 
earth's  diameter  is  twenty-seven  miles 
less  from  pole  to  pole,  than  if  measured 
through  the  equator ;  a  considerable 
portion  of  this  excess  in  the  equatorial 
diameter  is,  according  to  our  hypothe- 
sis, to  be  ascribed  to  the  depositions  of 
the  several  satellites  that  have  been  at 
different  periods  scattered  upon  the 
earth's  surface.  This  may  easily  be 
conceived,  if  it  be  considered  that  any 
adventitious  substance,  scattered  upon 
the  surface,  would  be  naturally  drawn 
towards  the  equator  by  the  earth's  ro- 
tary motion,  it  is  also  extremely  pro- 
bable the  orbits  of  the  satellites  and 
the  earth's  equator  were  nearly  coinci- 
dent, which  may  further  account  for  the 
great  excess  in  the  equatorial  diameter, 
as  under  these  circumstances  the  depo- 
sition of  the  satellite  must  necessarily 
have  taken  place  within  the  tropics. 
And,  further,  this  view  will  l>e  very 
much  strengthened,  if  we  take  into  our 
consideration  that  nearly  all  the  ranges 
of  very  lofty  mountains  are  within  or 
near  the  tropics ;  that  they  decrease  in 
altitude  as  we  recede  from  the  equator, 
and  that  near  the  poles  there  are  no  ele- 
vations of  any  magnitude. 

4.  Derivation  of  the  Secondary  and 
Tertiary  Rocks. —  Geologists  consider 
that  the  primary  strata  enveloped  the 
earth  somewhat  like  the  oats  of  an 
onion:  that  this  envelope  was  broken 
and  elevated  by  a  force  acting  from  be- 
neath ;  and  that  in  the  valleys  and  hol- 
lows thus  formed  the  secondary  strata 
were  deposited ;  the  matter  necessary 
for  their  formation  being  derived  from 
the  elevated  partsof  the  primary  strata,  ' 
and  that  in  this  manner  all  the  strata 
have  been  deposited  ;  elevations  and  de- 
pressions of  the  strata  sometimes  inter- 
vening between  the  several  depositions. 
We  have  only  one  remark  to  make  upon 
this,  with  which  we  will  conclude  our 
geological  observations.  The  second- 
ary and  tertiary  strata  contain  rocks  of 
a  totally  different  character,  as  regards 
their  mineral  composition,  from  any* 
that  have  been  observed  among  the  pri- 
mary rocks;  it  is,  therefore,  evident 
that  the  whole  of  the  secondary  rocks 
could  not  have  been  derived  from  the 
primary,  seeing  that  the  former  contain 
matter  which  is  not  to  be  found  in  the 
latter. 
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Before  we  crmolude,  we:  would  direct 
the  attention  to  a  very  remarkable  in- 
equality in  the- moon's  motions,  called  by 
astronomers  her  secular  acceleration.  As 
this  article  has  already  extended'  to  so 
great  a  length,  we  shall  make  no  com- 
ment upon  it,  but  leare  the  reader  to 
draw  his  own  conclusions,    It  appeal's, 
that  *'  it  is  to  Halley  that  we  owe  the 
first  suspicion  of  this  very  important  fact 
regarding  the  moon's  motions.    It  had 
been  hitherto  the  universally  received 
doctrine  that  all  the  planets,  without  ex- 
ception, were  subject  to  such  inequalities 
only  as  are  renewed  within  a  certain 
space  of  the  time,  and  which,  on  that 
account,  have  been  called  periodic  in- 
equalities.  The  mean  motion  is  deter- 
mined by  a  comparison  of  the  planets' 
places,  at  very  distant  times  embracing  a 
great  number  of  the  periods,  within  which 
the  inequalities  are  renewed,  so  that  the 
result  obtained  is  quite  independent  of 
these  inequalities.   No  astronomer  had 
ever  ventured  to  doubt  the  uniformity  of 
these  mean  motions;  and,  in  fact,  we 
now  know  that  the  major  axis,  and,  con- 
sequently, the  periodic  times  of  the 
primary  planets,  are  not  subject  to  any 
but  the  periodical  inequalities  of  which 
we  have  spoken.    But  this  is  not  the  case 
with  the  moon.   The  mean  motion  of  . 
that  satellite  is  continually  accelerated ; 
and  as  this  acceleration,  though,  mathe- 
matically speaking,  it  has  a  limit,  yet 
will  continue  for  perhaps  many  thousands 
of  centuries,  it  is  called  the  secular  ac- 
celeration, to  distinguish  it  from  those 
inequalities  which  have  a  period  that 
falls  within  the  limits  of  observation. 
The  cause  of  this,  phenomenon  was  dis* 
covered  by  Laplace ;  the  fact  itself  was 
first  suspected  by  Halley.    The  reality  of 
it  was  disputed  for  a  long  time,  but  it  is 
now  incontestably  established.  The  mean 
motion  of  the  moon,  as  determined  by 
modern  observations  exclusively,  is  be- 
tween three  and  four  minutes  more  rapid 
than  that  found  by  comparing  modem, 
observations  with  the  eclipses  observed  at 
Babylon  700  years  befose  Christ)  and 
this  result  is  fully  confirmed  by  two 
eclipses  of  the  sun,  and  an  eclipse  of  the 
moon,  observed  at  Cairo,  by  Ibn  Jounis, 
towards  the  end  of  the  tenth  century;"* 

We  presume  that  the  geometrical  de- 
monstrations of  the  Newtonian  philosophy 

•'Hlitory  of  Agronomy  of  the  Library  of  Use- 
ful Knowledge,  p.  80. 


will  not  be  effected  by  this  theory.   W he- 
ther  we  ascribe  the  effects  to  the  agency 
of  electricity,  a  power  of  whose  existence 
we  are  assured  by  the  evidence  of  the 
senses  ;  or  whether  we  refer  them  to  gra- 
vitation, a  conventional  term  adopted  for 
the  purpose  of  explaining  a  certain. effect 
resulting  from  no  known  cause.    If  each 
of  the  powers  be  allowed  equal,  to  the 
observed  effeots,  the  demonstrations  can- 
not be  affected  by  a  mere  change  of 
terms.    We  ought  never,  at  any  time,  te 
rest  satisfied  with  the  present  state  of. 
knowledge,  or  conceive  that  all  the  nays* 
teries  and  laws  of  nature  have  been  un- 
folded and  expounded.   There  are  many 
important  principles  yet  to  discover,  of 
which  we  little  dream  at  present,  for,,  as 
has  been  truly  and  beautifully  observed 
by  a  modern  writer,  «*  Between  the  ulti- 
mate point  of  discovery,  and  the  place 
we  now  occupy  on  the  ascent  towards  it, 
the  steps  are  so  inconceivably  many,  that, 
with  regard  to  us,  they  may  be  most  truly 
described  as  interminable.    So  far  as  we 
have  experience  or  can  conceive  of  know- 
ledge, it  is  an  expanse  ever  widening 
before  us  and  around  us.    Its  horizon 
seems  not  only  always  as  distant  as  ever, 
but  always  becoming  more  distant  the 
more  we  strive  to  approach  it.    For  every 
one  discovery  is  merely  the  opening  of  a 
road  to  other  discoveries,  and  the  lifting, 
of  us,  at  the  same  time,  to  a  new 
eminence,  from  which  we  see  a  broader 
domain  than  before,  both  of  the  kuown 
and  of  the  unknown." 

We  will  here  take  our  leave  of  this 
subject  for  the  present,  recommending  it 
to  the  attention  of  your  scientific  readers 
and  correspondents.  There  appears  to 
our  mind  such  a  universal  consent  and 
agreement  in  all  the  different  parts  of 
this  hypothesis,  that  the  conclusion  is 
forced'upon  us,  that  it  will  at  some  future 
time  be  received  as  the  true  system  of 
the  universe.  T.  S.  M. 

THE  BRITISH  MUSEUM. 

Sir,  —  Asa  Committee  of  the  House  of' 
Commons  has  lately  been  appointed  lo> 
continue  the  inquiry  of  last  Session  into  • 
the  affairs  of  the  British  Museum,  it  is  to 
be  hoped  that  some  regulations  will  be 
made  respecting;  the  opening  of  the  house 
on.  Gtod  Friday,  and  in  the  Easter, 
Whitsuntide,   and    Christmas  holidays. 

of  persona  who  "re 
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unable  to  visit  tins  establishment  at  any 
other  time,  and  why  should  they  be  ex. 
eluded  from  this  agreeable  recreation  and 
instructire  promenade  ?  It  is  objected  by 
the  Principal  Librarian,  in  his  evidence 
(No.  1,319),  that  the  Museum  must  be 
thoroughly  washed  and  cleansed  in  these 
three  weeks,  that  the  house  may  "  smell 
wholesome/'  and  that  the  "  fleas"  (No. 
256)  may  not  ineonrenience  the  readers!!! 
But  why  select  these  identical  weeks  fur 
this  purpose  ?  Why  not  close  the  Museum 
in  the  week  after  tire  Easter,  Whitsun, 
and  Christmas  weeks  respectively,  if  such 
extensive  purgations  be  necessary  ?  But 
with  six  or  seven  housemaids,  might  it 
not  be  cleansed  every  dav  before  break- 
fast? The  "vulgar  class"  (No.  1,321) 
and  the  "  mischievous  portion  of  the 
population"  (No.  1,320)  are  abroad  at 
this  time,  continues  the  same  officer,  and 
"  people  of  a  higher  grade  would  not 
like  to  come  to  the  Museum  with  sailors 
from  the  dock-yards,  toko  might  briny 
their  girls  with  them"  (No.  1,329).  And 
what  if  they  did,  so  long  as  they  behaved 
properly!  That  able  legislator,  Mr. 
Ewart.  suggested  lately,  in  the  House  of 
Commons,  that  the  Museum  should  be 
accessible  to  the  public  on  Sundays,  and 
why  not  allow  this  after  one  o'clock? 
The  luxurious  Aristocracy  are  at  liberty 
to  revel  in  the  delights  of  their  Eden,  the 
Zoological  Gardens,  on  a  Sunday,  and  to 
amuse  their  fair  partners,  or  "  girls'*  if 
you  please,  by  explaining  to  them  the 
various  habits  of  living  animals,  not  al- 
ways the  most  delicate,  particularly  those 
of  the  monkey  tribe  hearing  so  close  a  re- 
semblance to  their  monkey-jacket  friends 
of  the  West-end ;  they  have  all  this,  an4 
more  still — they  have  their  numerous 
magnificent  Clubs,  provided  with  every 
indulgence  that  wea  can  purchase- 
as  well  as  the  splendid  Libraries  of 
Clubs,  where  they  may  lounge  and  yawn 
away  the  whole  of  their  Sunday,  or 
peruse  any  book  they  please,  from  the 
Bible  to  Voltaire :  but  the  common  peo- 
ple, forsooth,  the  "  vulgar  class,"  the 
"  mischievous  population,"  must  go  to 
church  three  times  a  day,  or  get  drunk. 
aUhe  ale-house  ;  not  being  rational  be- 
ings, of  course  they  need  no  rational  re- 
creation I!  Their  crime  is,  to  be  poor, 
though  industrious ;  they  have  lost  caste, 
and  must  be  kept  down  to  their  situation 
inJife.  But  these-  things  mart  be  altered;, 
the^eople  are  no  longer  serfs  or  slaves, 
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and  cannot  now  be  treated  as  suet! 
They  have  an  undoubted  right  fairly  to 
enjoy  that  lo  the  support  of  which  they 
all  contribute  their  miles*  however  small 
they  may  be.  Another  accommodation 
might  readily  be  granted  to  the  public- 
an Evening  Reading-room  might  be 
built,  where  thousands  would  go  to  con- 
sult their  own  books,  for  such  they  are. 
How  many  tradesmen  and  professional 
men,  what  numbers  of  the  industrial 
classes,  would  hail  this  as  the  greatest 
boon  the  Government  could  bestow!! 
The  Principal  Librarian  says  (No.  1,313) 
the  Museum  was  not  intended  for  law- 
yers' clerks,  at  least  not-  for  their  prin- 
cipal accommodation;  and  that  mer- 
chants' clerks  (No.  1,314)  would  find  all 
they  wanted  in  circulating-libraries.  The 
Rev.  Secretary  says  (No.  1,303),  that  the 
Museum  is  "  rather  too  much  than  too 
little  used  ! !"  As  a  further  instance  of 
the  aristocratic  nature  of  this  establish- 
ment, it  may  be  suited  that  the  chiefs  of 
departments,  when  they  go  before  the 
Board,  stand  during  the  whole  time  (Nos, 
2,960,  3,701).  Before  Committees  of  the 
House  of  Commons  a  chair  is  always 
given  to  the  witness;  but  we  suppose  his 
Grace  the  Archbishop  of  Canterbury 
considers  himself  to  be  the  King  of  the 
Museum !  What  folly  !  This  should  be 
altered. 

The  subject  of  an  Evening  Reading* 
room  was  broached  by  one  of  the  Com- 
mittee last  Session,  and  its  practicability 
was  clearly  demonstrated.  Indeed,  it  is 
now  admitted  that  there  is  a  necessity  for 
an  entire  reform  in  every  thing  relating 
to  the  British  Museum ;  and  that  an  en- 
lightened philosopher,  Sir  Humphrey 
Davy,  for  several  years  a, Trustee  of  that 
establishment,  and  perfectly  acquainted 
with  its  management,,  was  of  the  same 
opinion.  Writing  from  Rome  in  1829, 
he  says,*  what  is  equally  true  now  .— 
"  There  must  be  a  general  system  of 
change  in  every  thing  belonging  to  this 
Institution  before  there  can  be  any  system 
of  radical  improvement!  It  appears  to 
me,  that  the  present  moment  is  the  best 
moment  for  attempting  a  radical  and 
fundamental  change  in  every  thing  be- 
longing to  this  ancient,  misapplied,  and 
I  may,  almost,  say,  useless  Institution. 
In  every  part  of  the  metropolis,  people 

•  Davy's  Life  of  Sir  Humphrey  Davy,  vol.  U. 
pp.  342-344.  The  whole  passage  i&  quite  worthy 
of  a  place  in  the  Mechanic'  Magatin*. 

■ 

Digitized  by  Go< 


432      ENGLISH  AND  AMERICAN  STEAMERS  AVERY* 8  ROTARY-ENCINR. 


are  crying  out  for  Knowledge;  they  are 
searching  for  her  even  in  corners  and  bye- 
ways  ;  and  such  is  their  desire  for  her, 
that  they  are  disposed  to  seize  her  by  I  il- 
legitimate means,  if  they  cannot  obtain 
her  by  fair  and  just  ones.    This,  then,  is 
the  moment  to  give  energy  to  their  efforts, 
and  for  the  Legislature  to  sanction, 
what  Reason  has  so  long  required." 
I  am.  Sir,  jours,  Sec, 
The  Friend  of  the  Industrial 
Classes. 


ENGLISH    AND    AMERICAN    STEAMERS — 
avery's  ROIARY-ENGINB. 

Sir,— I  should  feel  obliged  for  further 
information,  through  the  medium  of  your 
Magazine,  from  some  of  your  many 
American  readers,  relative  to  Avery's  re- 
coil-engine, and  also  a  New  York  steamer, 
mentioned  in  the  Encyclopaidia  Metro- 
politan, the  De  Witt  Cliuton. 

The  cylinder  of  the  De  Witt  Cliuton 
is  66  inches  diameter ;  10  feet  double 
strokes;  revolutions,  26  per  minute; 
effective  pressure,  121bs.  per  square  inch 
on  the  piston — 323  real  H.  P.  Is  it 
not  a  mistake  to  call  it  646  II.  P., 
as  nothing  is  said  of  two  engines,  and 
one  is  more  powerful  than  any  at  work 
in  England  at  present.  The  Radamanthus 
is  220  nominal  H.  P.  j  has  two  engines ; 
55  inch  cylinders;  10  feet  double- 
stroke,  20  per  minute  going  together 
with  low  steam ;  say  effective  pressure 
lOlbs.  per  square  inch  on  piston — about 
290  real  H.P.  The  De  Witt  Clinton 
draws  only  4  feet  6  inches  water,  and 
ought  to  be  impelled  by  one  such  engine 
faster  than  an£sea-going  boat  in  Europe, 
at  least  before  thE  wind.  Four  valves 
are  mentioned  I7jihches  in  diameter ; 
the  number  required  for  a  double-act- 
ing engine.  How  are  these  managed 
with  201b.  steam  per  square  inch  on  the 
safety  valve?  That  the  thing  is  well 
managed  in  America  I  doubt  not;  the 
load  must  be  near  three  tons  on  each  of 
the  steam  valves,  unless  they  are  ba- 
lanced as  in  Watt's  plan,  or  made  like 
Hornblower's  double-seated  valves,  such 
as  are  used  in  Cornwall ;  or  Tredgold's 
packed  cylinder  modification ;  or  ac-* 
cording  to  some  other  similar  plan.  The 
expression,  4t  steam  201bs.  per  square 
inch  on  the  safety  valve,  expanded  inch 
cylinder,  lOlbs  average"  1  presume 
n.eans  steam  201bs  per  square  inch  on 


the  safety  valve,  expanded  in  the  cylin- 
der to  1  bibs,  average.  The  engine  ap- 
parently works  expansive — how  much 
is  the  question?  Do  the  Americans 
usually  follow  their  consul's  example, 
as  given  in  the  Edinburgh  Review,  and 
divide  the  lbs.  per  square  inch  on  the 
safety  valve  for  expansion  ?  In  this 
case,  I  shall  assume  301bs.  pressure  on 
the  piston  per  square  inch  ;  expanded, 
perhaps,  to  221bs. ;  rather  high  for 
condensing.  Or,  is  the  steam  cut  off  at 
one-third  f  If  so,  this  would  give  lOlbs. 
per  square  inch  pressure,  or  41bs  below 
atmosphere,  at  the  end  of  the  stroke, 
or  an  expansion  of  three  times,  and 
an  efficiency  of  gross  power  of  about 
18|lbs.  per  square  inch  on  the  piston. 
But  this  would  scarcely  produce  12lbs. 
ditto  effective  pressure ;  while  the  first 
plan  gives  rather  too  much.  A  cor- 
rected statement  would  oblige,  and  is 
requested. 

The  following  estimate  was  made  on 
the  first  appearance  of  the  account  of 
Avery's  engine,  for  a  gentleman  who 
had  some  idea  of  erecting  one  to  work 
a  small  circular  saw,  to  cross  cut  barrel- 
staves,  &C.    All  the  difficulties  of  the 
quantity  of  fluids  issuing  from  a  given 
aperture,    at  a   given   pressure,  are 
avoided  ;  as  the  estimate  is  founded  on 
the  possible  effective  power  which  can 
be  produced  by  the  fuel  used.  Buth 
the  weight  of  the  fuel,  one- half  of  wood, 
and  the  time  of  consumption,  must  be 
assumed,  in  consequence  of  the  defec- 
tive account.    In  mining  engines,  24 
hours  is  a  day;  in  manufactories  some- 
times only  12  hours,  which  I  assume; 
and,  taking  half  a  load  as  half  a  ton, 
or  1,120  lbs  „  and  oak  to  coal  being  (see 
"  Engineers'  Pocket-Book)  as  l,0391bs. 
to  6001bs.,  the  fuel  is  equal  to  618ibs.  of 
coal ;  and  7ibs.  of  water  evaporated  per 
lb.  =  4,326ibs ;  say  70  cubic  feet  of 
water.   The  steam  in  lb?,  per  square 
inch,  on  safety  valves,  is  801bs  -f-  at- 
mosphere 94}   lbs.   pressure ;   =:  to 
1 3,5001  bs.  do  on  the  square  foot,  x  310, 
about  the  volume  of  steam  due  to  one 
of  water  (see  Tredgold)  at  6^  atmo- 
sphere, then  we  have  4,1 85,0001  bs.  x  70 
=:  292,950,0001bs.,  one  foot  high  effi- 
ciency  for   12  hours  =  39,300  -, 
1  atmosphere  wasted  =  32,7501bs.  1 
foot  high  per  minute.   Taking,  how- 
ever, two-fifths  of  this  for  effective 
power,  we  have  about  4-horee  po.ver 
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for  12  hours,  for  half  a  loud  of  oak- 
wood.  It  appears  from  Mr.  Davies 
Gilbert's  investigation,  that  the  effective 
power  can,  in  no  case,  exceed  half  the 
efficiency;  and  that,  for  this,  the  ve- 
locity of  the  motion  of  the  aperture,  at 
the  end  of  the  arm,  must  be  three-fourths 
of  that  due  to  the  steam  pressure,  or  a 
velocity  about  equal  to  a  cannon  shot. 
The  velocity  of  37  6o*0  feet  per  minute 
is  not  half  that  which  is  most  effective  ; 
though  it  must  be  admitted  that  four 
hundred  and  twenty  miles  per  hour  is 
considerably  fast.  The  American  engine 
seems  just  within  the  limits  of  possi- 
bility, since  the  power  is  five  limes  that 
assumed  by  Mr.  D.  Gilbert,  and  the 
velocity  so  much  leas,  that  iron  arms 
may  be  just  enabled  to  withstand  the 
centrifrugal  force.  More  facts  of  work 
performed  are  requested.  The  principle 
of  recoil  is  the  first  known  application 
of  steam  power,  though  for  useless  pur- 
poses; but  the  execution  of  duty  will 
reflect  credit  on  American  ingenuity; 
the  more  so  from  the  well-known  and 
frequent  failures  of  similar  attempts  in 
Europe.  The  advantages  of  expansion, 
however,  must  be  abandoned,  even  if 
Avery's  engine  should  chance  to  rival 
the  common  high  pressure  engine,  not 
worked  expansively 

How  to  observe  requires  an  obser- 
vation, and  deserves  more.  The  dis- 
tinction between  steam  pressure  and 
steam  in  lb*,  per  square  inch,  on  the 
"**  safety  valve,  should  be  attended  to  (the 
gross  pressure  in  the  cylinder,  as-  well 
as  the  effective  ascertained  is  known). 
This  is  equally  required  for  high  pres- 
sure engines,  since  the  wasted  atmo- 
sphere is  one- third  of  the  efficiency  or 
gross  power  of  steam  of  30  bs.  per 
square  inch  on  the  safety  valve, uud  one- 
fifth  of  steam  of  GOlbs.  ditto ;  and,  in 
all  cases,  if  worked  expansively,  it 
should  be  stated  at  what  part  of  the 
stroke  the  steam  valve  is  closed.  Be- 
lieving that  many  American  steam-boat 
engines  (from  various  hints,  however, 
rather  than  statements^  are  worked  ex- 
pensively, I  am  desirous  of  information 
as  to  what  extent  expansion  is  there  in 
practice  carried,  when  acting  against  an 
uniform  resistance. 

Yours,  &c, 

E. 

 Mines,  Cornwall,  Feb.  10,  1836. 
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mr.  uerapath's  railway  theorems. 

Sir, — In  one  of  my  old  note-books  I 
find  the  following  requisites  stated  to  be 
necessary  for  obtaining  a  solid  know- 
ledge in  mathematical  and  physical 
science : — 

"  A  reverential  adherence  to  the  princi- 
ples of  truth  j  sound  judgment ;  a  temper 
that  is  not  easily  ruffled;  patience  in  investi- 
gation ;  and  a  modest  and  proper  diffidence 
in  our  own  understanding."* 

Had  Mr.  Herapath  thought  and  acted 
upon  some  of  the  above  principles  before 
be  promulgated  his  numerous  articles 
and  mistaken  discoveries  on  railway  loco- 
motion, he  might  have  saved  himself 
from  the  severe  (but  just)  casiigations  he. 
has  received  from  the  strong-of-hand  H., 
and  also  from  Mr.  Meredith,  of  Cam- 
bridge. But  Mr.  Herapath,  or  his  "  in- 
judicious friends"  (save  us  from  such 
friends),  were  determined  to  uphold  his 
infallibility  even  at  the  prodigious  dis- 
count of  honest  truth.  And  now,  Mr. 
Herapath,  I  shall  address  a  few  words  to 
yourself. 

I  have  asserted  more  than  once  (and 
three  others  have  done  the  same),  that 
you,  Mr.  Herapath,  Anti-Carper,  and 
A  Looker-on,  are  identical.  Well,  this 
assertion  must  be  either  true  or  false.  If 
false,  you  surely  must  have  read  their 
articles  in  the  Mechanics'  Magazine; 
and  if  you  really  do  possess  a  moiety  or 
even  the  hundredth  part  of  the  mathema- 
tical attainments  you  arrogate  to  your- 
self, you  could  not  have  failed  to  observe 
their  lack  of  knowledge  in  common  anth. 
metie,  as  well  as  their  profound  igno- 
rance of  algebra  and  physical  science. 
Then,  supposing  this  Jtflfrbe  the  case,  let 
me  ask  you,  why  did  not  you  at  once  de- 
nounce them  ?  The  answer,  I  am  afraid, 
is  easily  given — they  ministered  to  your 
voracious  appetite  for  vanity.  But  to 
suppose  that  you,  Mr.  Herapath,  Anti- 
Carper,  and  A  Looker-on,  are  three  dis- 
tinct persons,  and  unknown  to  each  other, 
is  just  about  as  probable  as  if  twenty 
dice  were  thrown,  they  should  all  tarn 
up  aces. 

Now,  Mr.  Editor,  with  your  leave,  I 
must  take  notice  of  Mr.  Herapath's  theo- 
rems for  ascending  planes  ;  and  as  a  be- 
ginning to  this  part  of  the  subject,  I 


•  Notes  from  Professor  John  Robinson'*  "  Lec- 
torc.oo  Natural  Philosophy.*'  Edinburgh:  1803. 
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shall  propose  and  solve  the  following- 
question  : — 

Suppose  an  engine  is  calculated,  when 
exerting  her  full  mechanical  powers,  to 
pull  a  certain  load  up  an  inclined  plane 
of  1  in  250;  also,  that  the  maximum 
speed  on  a  horizontal  plane  is  30  miles 
per  hour.  Then,  suppose  with  this  velo- 
city the  engine  and  train  begin  to  ascend 
a  plane  of  1  in  200.  Required  the  time 
in  going  over  one  mile,  and  also  the  velo- 
city at  that  period,  and  supposing  the 
plane  to  be  of  an  indefinite  length,  how 
far  can  they  proceed  before  they  come  to 
a  stand  still,  allowing  friction  to  be 
8|flbs.  per  ton. 

Solution.— 1  ton  =:2,2401bs.  and  2,240 
.4-8||  =  250,  that  is,  a  descent  of  1  in 
250  will  just  balance  friction. 

1 

=  c,  240  =  6,  also-— 

o 


-,  then  v 


4 

J 


J 


44*- 


C  22- 

15 


15 

—  =  27-241,  that  is,  the  velocity  at  the 


end  of  a  mile  is  27  miles  424  yards  per 
hour,  and  t  =  60  -f- 1  (.30  -}-  27  24 1 )  = 
2  096  minutes,  or  2  min.  5£  seconds; 

also  when  v  =  o,  then  V*-~^  zz  o  ,\ 


1936000 

64* 


=  30093  feet  ZZ 


5  mile*,  123t  yards; 

# 

264000 


J  93 


zz  1367-87  seconds 


VC 

also  t  —   

9 

22  min. 


47  87  seconds;  and  the  average  velocity 
when  the  engine  and  train  come  to  a  dead 

30093 


halt  will  be 


=  22  feet  per  se- 


1367-87 
cond,  or  15  miles  per  hour 

I  am,  Sir,  yours,  &c. 

Feb.  23,  1836. 


IVRR  M'lVEB, 


P.  S.— In  my  last  article,  p.  395,  col.  1, 
also,  in  the  same  column,  for  "a  negative 


9   

velocity  of  2—  \Z-H3,"read  M  an  ima. 

ginary  velocity,  &c."—  I.  M. 

HISTORICAL  RETROSPECT  OF  THE  CAOUT- 
CHOUC MANUFACTURE. 

In  every  view  the  rise  and  progress  of 
a  new  manufacture  is  an  interesting  ob- 
ject of  contemplation,  and  especially  so 
when  employed  on  a  new  material. 
Whether  we  consider  it  as  indicating  the 
progress  of  man  in  subduing  the  powers 
and  properties  of  nature  to  his  uses,  or 
as  establishing  by  new  instances  the 
adaptedness  of  the  material  creation  to 
the  supply  of  our  wants  and  the  improve- 
ment of  our  faculties ;  or  as  furnishing 
new  ties  of  brotherhood  between  men  aud 
nations  by  the  mutual  dependency  for 
the  gratification  of  new  desires;  or  as 
evidencing  the  illimitable  increase  of 
humau  wishes  and  efforts ;  or  as  showing 
the  beneficence  of  the  providential  move- 
ments by  which  the  skill,  the  persever- 
ance (perchance  the  infatuated  persever- 
ance) of  one  roan  in  a  far-off  corner  of 
the  world- provides  a  market  for  the  labour 
of  thousands,  wandering  before  in  wild 
and  naked  want,  and  gives  in  return, 
knowledge  and  civilisation,  and  their 
countless  and  inestimable  consequences: 
In  any  of  these  aspects  the  adaptation  of 
a  new  material  to  the  wants  or  even  the 
whims  of  civilised  society  is  an  event  full 
of  interest  to  the  philosopher,  the  patriot, 
and  the  Christian. 

The  struggling  inventor  himself  is 
usually  beset  with  cares  and  difficulties. 
To  extort  from  nature  her  secrets,  and  to 
riddle  out  of  the  heaps  which  art  has 
gathered,  the  precious  grains  of  know- 
ledge that  he  needs,  to  bear  the  jeers  of 
the  ignorant,  the  superciliousness  of  the 
purse-proud,  and  the  pitiful  advice  of  the 
prudent:  these  are  his  toils  and  his  trials 
— troubles  sweetened  only  by  enthusiastic 
hope,  the  confident  conviction  of  yet 
unseen  success  "  which  maketh  not 
ashamed." 

When  his  plans  are  fully  before  the 
world,  and  incredulity  can  no  longer 
deny  his  success,  nor  ignorance  itself 
mistake  it,  un moving-  prejudice  stands 
across  his  path,  and  forbids  bim  his  re- 
ward. His  trials,  however,  have  taught 
him  to  triumph  by  perseverance ;  pub- 
lic opinion  pronounces  his  title  to  fft- 
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compense;  when  some  foul,  lurking, 
perhaps  wealthy,  plagiarist,  shrinking 
from  no  vilJany  if  it  he  but  gainful, 
seixes  on  some  quirk  of  law,  robs  him 
of  his  right,  and  employs  his  scoundrel 
purse  to  defend  the  rank  iniquity. 

Such  is  too  often  the  history  of  in- 
ventions and  inventors.  We  have  been 
reminded  of  some  of  its  features  by  the 
inquiries,  recent  and  unexpected  events 
have  induced  us  to  make  into  the  pro. 
gressof  the  manufacture  of  caoutchouc. 

This  substance  seems  to  have  been 
first  brought  into  Europe,  or  at  least  to 
have  attracted  the  attentiou  of  men  of 
science,  about  the  middle  of  last  cen- 
tury.  It  was  then  imported,  and,  in- 
deed, known  only  in  the  solid  state ;  and 
it  was  not  till  many  years  after  it  was 
first  received,  that  it  was  certainly 
known  not  to  be  an  artificial  production, 
several  French  philosophers  examined 
it,  and  gave  memoirs  upon  it ;  but  its 
use  was  confined  to  the  well-known  one 
of  rubbing  out  the  marks  of  black- 
lead  pencils,  from  which  it  derived  its 
name  of  Indian  rubber.   A  letter  of 
Dr.  Priestley's  mentions  it  ajj  a  rarity 
and  says  that  it  was  sold  by  Nairne,  of 
the  Royal  Exchange ;  the  price  of  a 
cube  of  about  half  an  inch  on  a  side 
being  three  shillings  and  sixpence- 
somewhat  more  than  401.  avoirdupois 
pound.  1 

If,  however,  little  had  been  done  in 
rendering  this  singular  substance  gene- 
rally useful,  it  is  amusing  to  observe 
how  much  was  hoped  for.   The  folio w- 

2*         giyen  hy  Dr*  Anderson  in  the 
Bee,  of  March  23,  1791,  shows,  both  by 
the  minuteness  of  description  thought 
necessary,  and  the  extravagance  of  the 
hopes  avowed,  how  little  was  then  reallv 
known  on  the  subject 7 
"  The  substance  which  forms  the  object  of 
our  present  disquisition  is  called  Caoutchouc, 
by  the  natives  of  the  country  where  it  is 
spontaneously  produced.    It  is  denominated 
el  astic  gum,  or  elastic  resin,  by  philosophers  in 
Jr.  u  rope;  but  it  is  now  known  in  the  shops  by 
the  name  of  Indian-rubber;  a  substance  that 
Jew  of  our  readers  are  not  acquainted  with, 
it  is  a  firm,  tough,  pliable  substance,  greatly 
resembling  some  kinds  of  leather;  but  it 
possesses  a  degree  of  elasticity  that  cannot  be 
equalled  by  any  known  substance  in  nature. 
It  admits  of  being  stretched  out  in  every 
direction  to  an  astonishing  degree;  and  when 
the  distending  power  is  removed,  it  recovers 
its  former  shape  and  appearance.   It  neither 


can  be  dissolved  in  water,  in  ardent  spirits* 
in  acids,  nor  alkaline  liquors,  in  the  ordinary 
state  of  our  atmosphere.    Oils,  in  some  mea- 
sure, act  upon  it ;  but  the  vitriolic  ether  is 
the  only  complete  solvent  of  it  that  is  as  yet 
known.    It  is  inflammable,  and  burns  with 
a  clear  steady  flame,  emitting  then  a  slight 
smell,  not  at  all  disagreeable.    When  ex- 
posed to  a  cold  air,  it  is  more  hard  and  rigid 
than  under  a  milder  temperature;  but  it 
neither  becomes  fluid,  nor  loses  its  elasticity, 
till  it  be  exposed  to  a  much  more  intense 
degree  of  heat  than  is  ever  experienced  in 
any  climate  on  the  globe.    It  may,  however, 
be  melted  by  a  very  intense  degree  of  heat; 
and  then  it  assumes  a  thick  viscid  appear- 
ance, like  some  kinds  of  semi-fluid  oil*. 
And  having  once  been  reduced  to  that  state, 
it  cannot  be  again  made  to  acquire  its  former 
consistence  or  elasticity. 

"  This  substance  is  now  well  known  to  be 
the  inspissated  juice  of  a  tree.    The  natives 
in  those  regions  where  this  tree  abounds, 
extract  the  juice  by  making  longitudinal  in* 
cisions  in  the  bark.   It  bleeds  freely,  and 
the  juice,  in  a  thick  state  of  semi-fluidity,  is 
collected  into  vessels  placed  to  receive  it  at 
the  bottom  of  the  tree.    It  is  then,  by  means 
of  a  brush,  spread  upon  moulds  prepared  for 
the  purpose,  and  suffered  to  dry  in  the  sun, 
or  before  a  Are,  which,  by  evaporating  the 
moisture,  soon  brings  it  to  the  state  in  which 
it  is  sent  over  to  us.    By  adding  successive 
layers  above  each  other,  it  may  be  brought 
to  any  degree  of  thickness  wanted ;  aad  by 
varying  the  form  of  the  mould,  it  may  be 
made  to  assume  any  shape  or  appearance  you 
incline;  which  shape,  as  has  been  said,  it 
will  ever  afterwards  retain,  if  no  distending 
force  be  applied  to  alter  it. 

"  From  this  simple  detail  of  facts,  it  is 
easy  to  see,  that  the  uses  to  which  this  sub- 
stance might  be  applied  in  arts  and  manufac- 
tures are  innumerable,  and  such  as  can  be 
effected  by  no  other  known  substance  in  na- 
ture.   Yet  so  blind  have  mankind  hitherto 
been  to  these  advantages,  that  no  attempts 
have  been  made  in  any  accessible  region 
where  extensive  manufactures  could  be  es- 
tablished, either  to  cultivate  the  tree  that 
produces  it,  or  to  induce  the  natives  to  send 
the  juice  in  its  fluid  state  to  Europe,  where 
it  could  be  properly  manufactured.    All  that 
has  been  done  is,  to  suffer  the  natives  to 
mould  it  into  the  form  of  a  small  kind  of 
bottles,  which  is  found  to  answer  some  pur- 
pose among  themselves;  and  these,  when 
brought  to  Europe,  are  applied  to  scarcely 
any  other  use  than  being  cut  to  pieces  for  the 
purpose  of  effacing  marks  made  upon  paper 
by  a  black  lead  pencil,  or  that  of  idly  amus- 
ing children  by  stretching  it  out,  and  qb« 
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a  great  length  in  any  direction.  We  amuse 
ourselves  with  the  phenomena  without  pro- 
fiting by  it,  as  children  used  to  be  amused 
with  the  attraction  of  amber,  before  the 
phenomena  of  electricity  were  explained. 

"  It  is  now  time  that  we  should  begin  to 
make  some  use  of  this  very  valuable  sub- 
stance, which,  probably,  a  hundred  years 
hence,  will  administer  in  a  variety  of  ways 
to  the  accommodation  of  our  descendants. 
With  that  view,  I  shall  here  venture  to  point 
out  a  few  of  the  useful  purposes  it  may  be 
made  to  answer;  not  doubting  but  the  in- 
vention of  men,  whenever  they  can  get  the 
materials  in  their  hands  in  abundance,  will 
discover  a  variety  of  other  important  pur- 
poses it  will  serve,  that  have  not  as  yet  been 
dreamt  of. 

"  1st.  This  substance  so  much  resembles 
leather,  that  it  naturally  occurs,  that  it 
might  be  employed  for  the  purpose  of  mak- 
ing boots.  These  would  not  only  admit  of 
being  made  of  the  neatest  shape  that  could 
be  imagined,  but  also,  by  being  impervious 
to  water,  or  the  other  corrosive  liquors  above- 
named,  would  be  sufficient  to  protect  men 
from  wet,  though  standing  in  water.  For 
seamen,  fishermen,  and  others,  who  are  by 
their  business  obliged  to  wade  in  water,  such 
boots  would  be  of  the  greatest  utility.  The 
feet  and  legs  might  thus  be  protected  from 
the  action  of  even  acids  or  alkaline  sub- 
stances themselves,  wherever  that  should  be- 
come necessary. 

«  2nd.  Gloves  of  this  substance  would  be 
so  soft  and  pliable,  as  to  allow  the  fingers 
perfect  freedom  of  action;  and  in  those  kinds 
of  businesses,  that  require  artificers  to  put 
their  hands  among  acids  or  corrosive  liquors, 
they  may  become  highly  convenient. 

"  3rd.  Caps . — The  uses    that  might  be 
made  of  this  subs  tan^i,  for  defending  the 
head  from  wot  are  infinitely  various,  aud 
might  prove highlxbeneficial.    A  thin  cover- 
ing of  this  substance,  might  be  made  for 
travelling  hats,  which,  without  adding  any 
sensible  weight,  would   be  perfectly  im- 
permeable by  wet  dT%ny  kind.    Every  other 
kind  of  covering*!br  the  head  might  be  thus 
rendered  water-tight,  merely  by  giving  them 
a  slight  coat  of  caoutchouc,  which  would  in 
no  sensible  degree  alter  their  other  qualities. 
Bathing-caps,  in  particular,  could  thus  be 
made  extremely  commodious,  and  at  a  small 
expense.   This  could  be  done,  by  covering 
with  a  coat  of  caoutchouc  an  elastic  stock- 
ing-cap, which,  merely  by  being  pulled  tight 
over  the  bead,  would  embrace  every  part  of 
it  all  round.so  as  to  prevent  the  entrance  of 
water.    The  stocking  and  the  covering  be- 
ing equally  elastic,  they  would  contract  and 
expand  together  without  any  sort  of  diffi- 
culty. 

^  u  4th.  Umbrellas.— Neck-pieces  of  silk,  or 


other  materials,. cloaks  or  travelling  coats  of 
any  sort,  that  should  be  judged  proper,  could 
thus  be  rendered  perfectly  water-tight,  with- 
out destroying  their  pliability  in  the  smallest 
degree.  It  would  only  be  necessary  to  cover 
them  with  a  coat  of  this  soft  varnish  afier 
they  were  made,  so  as  to  close  up  the  seams. 
Bucket*,  too,  all  of  canvas,  or  any  other 
cheap  substance,  might  be  made  water-tight 
and  incorruptible,  by  merely  covering  them 
with  this  matter.  Vessels  also  for  holding 
water  and  other  liquors,  that  would  not  be 
liable  to  breakage,  might  thus  be  made  of 
any  size  or  shape  at  a  small  expense.  In 
short,  it  would  take  too  much  room  to  at- 
tempt to  enumerate  half  the  uses  that  might 
be  made  of  it  in  the  household  way. 

11  5th.  In  the  army  and  navy,  its  uses 
would  be  still  more  numerous  and  important. 
Tents  are  an  article  of  very  great  expense: 
the  canvas  for  them  must  be  of  the  very  best 
quality  and  closest  texture;  and  after  all, 
they  are  seldom  proof  against  continued  rain. 
At  any  rate,  the  vicissitudes  of  weather  soon 
rot  the  canvas,  and  make  a  new  supply  in  a 
short  time  be  necessary.  Were  these  tents 
covered  with  a  coat  of  this  substance,  the 
entrance  of  rain  through  it  would  not  only 
he  altogether  precluded,  but  also,  the  very 
wetting  of  the  canvas  itself  would  be  pre- 
vented, ami,  of  course,  its  durability  be 
augmented  to  a  tenfold  degree.  On  the  same 
principle,  the  sails  of  a  ship  would  not  only 
be  made  to  hold  the  wind  in  the  most  com- 
plete manner, but  by  being  covered  by  a  tbin 
coat  of  it  on  both  sides,  the  sail-cloth  itself 
could  never  be  wetted,  and,  of  course,  its 
durability  be  augmented,  while  its  flexibility 
would  not  be  diminished.  Other  uses  to 
which  it  could  be  applied  in  the  army  and 
navy,  are  so  numerous,  as  not  to  admit  of 
being  here  specified.  It  is  only  necessary 
barely  to  mention,  that  on  a  military  ex- 
pedition, to  have  a  vessel  capable  of  con- 
taining fluids,  which,  when  empty,  admits 
of  being  wrapped  up  like  a  handkerchief  and 
put  into  the  pocket,  might,  on  some  occa- 
sions, be  of  inestimable  value;  and  the  same 
at  sea. 

"  6th.  Aerostation  is  now  nearly  at  a 
stand  ;  but  it  is  wonderful  that  no  one  ever 
perceived  the  use  that  might  have  been  made 
of  this  substance  for  that  purpose.  No  kind 
of  silk,  or  other  light  substance,  could  ever 
be  found,  that  possessed  the  smallest  degree 
of  elasticity ;  by  consequence,  when  they 
ascended  into  the  higher  regions,  the  expan- 
sion of  the  gas  was  in  danger  of  bursting  the 
globe ;  it  was  therefore  necessary  to  leave  it 
open  below  to  guard  against  that  accident. 
A  globe  of  caoutchouc  would  have  possessed 
the  quality  here  wanted ;  it  would  have  ex- 
panded as  the  circumstances  of  the  case 
required ;  and  while  it  was  perfectly  tight,  to 
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prcrent  the  involuntary  escape  of  the  smallest 
quantity,  it  would  have  adapted  itself  in  size 
to  every  variation  of  circumstances.  It  is 
tme,  the  retentive  power  of  this  substance, 
when  very  thin,  has  never  jet  been  ascer- 
tained by  experience;  but  there  is  reason  to 
believe  it  is  very  great. 

"  7th.  As  this  substance  is  inflammable, 
and  burns  with  a  bright  flame  without  re- 
quiring any  wick,  it  might  be  employed  per- 
haps with  great  economy  as  torches  or  flam- 
beaux. Solid  balls  have  alio  been  made  of 
it,  that  are  light,  and  of  an  amazing  degree 
of  elasticity  ;  but  what  useful  purpose  could 
be  made  of  these,  does  not  at  present  appear, 
ft  might  also  be  niouMed  into  the  form  of 
riding-whips,  and  would  probably  answer 
that  purpose  admirably  well ;  and  after  they 
were  wore  out,  they  m<ght  be  employed  as 
torches. 

*'  8th.  As  a  material  for  chirurgical  pur- 
poses, it  might  be  employed  on  many  occa- 
sions. Catfteters  have  already  been  made  of 
it,  after  having  been  dissolved  in  ether,  that 
have  been  found  to  answer  the  purpose 
wanted,  and  to  occasion  much  less  irritation 
in  the  parts  than  those  of  any  other  sort  that 
have  yet  been  tried;  but  the  great  price, 
when  thus  manufactured,  prevents  them  from 
coming  into  general  use.  The  little  bottles, 
when  applied  to  the  breasts  of  women  dis- 
tressed with  sore  nipples,  can  bejp  managed, 
as  to  occasion  a  more  gentle  suction  than  can 
be  effected  any  other  way,  and  have  therefore 
afforded  very  great  relief.  In  short,  the 
variety  of  uses  to  which  they  might  be  ap- 
plied, as  bags  for  injecting  or  for  sucking, 
are  too  numerous,  to  admit  of  being  here  so 
much  as  pointed  at. 

"  9th.  Elastic  Springs. — In  all  cases  where 
&  spring  is  wanted  to  act  by  its  contractile 
power,  no  substance  can  be  conceived  more 
proper  than  that  of  which  we  now  speak, 
especially  in  cold  climates;  and  there  are 
innumerable  cases  in  which  it  might  be  em- 
ployed in  this  manner  with  the  happiest 
effort,  in  various  kinds  of  machinery. 

"  10th.  It  is  many  years  since  Dr.  Bergius 
at  Stockholm,  made  some  experiments  on 
this  substance  in  Papin's  digester.  By  sub- 
jecting it  in  that  way  to  an  intense  degree  of 
beat,  it  is  said  to  have  been  converted  into  a 
bard,  elastic,  horn-like  substance.  I  have 
not  heard  that  these  experiments  have  been 
repeated ;  but  if  upon  further  trial  this  shall 
be  found  to  be  invariably  the  result,  it  would 
extend  the  utility  of  this  substance  far  be- 
yond the  limits  we  have  hitherto  thought  of ; 
but  in  the  state  of  uncertainty  that  at  pre- 
sent prevails  on  that  head,  it  would  be  im- 
proper to  say  more. 

"  1  might  go  on  at  this  rate  for  many 
pages  together,  pointing  out  various  other 
uses  to  which  it  might  be  applied ;  but  I  shall 


content  myself  with  specifying  one  other 
only. 

"  Geographical  globes  are  at  present  an 
article  of  great  expense,  especially  when  of 
such  a  size  as  to  admit  of  exhibiting  a 
tolerable  view  of  the  earth's  surface.  These 
could  be  made  of  caoutchouc  of  any  size 
required,  at  a  very  moderate  expense.  The 
savages  of  America,  whom  our  philosophers 
represent  as  destitute  of  every  mental  endow- 
ment, will  teach  us  the  way  of  proceeding. 

"  The  little  bottles  we  import  from  thence, 
are  formed  upon  moulds  of  clay  dried  in  the 
sun.    When  the  caoutchouc  has  hardened  on 
the  surface  by  the  process  already  described, 
a  little  water  is  introduced  at  the  mouth  of 
the  bottle,  which  gradually  softens  the  clay, 
and  in  time  allows  it  to  be  washed  entirely 
out  of  it    A  globe  of  clay  might  be  easily 
moulded  of  any  dimensions  required,  leaving 
at  one  of  the  poles  a  small  protuberance  for 
a  little  neck.    This  ball,  when  dry,  might  be 
covered  with  caoutchouc  till  it  acquired  the 
thickness  required ;  and  for  the  purpose  here  ' 
wanted,  this  might  be  very  thin.    The  clay 
might  then  be  washed  out,  so  as  to  leave  it 
empty.   The  remainder  of  the  process  might 
be  here  described,  were  I  not  afraid  of  en- 
croaching too  much  on  the  patience  of  the 
reader. 

"  It  now  only  remains,  I  should  give  the 
reader  some  notices  concerning  the  tree  that 
produces  this  singular  substance. 

"  In  no  one  instance  that  I  know  has  the 
inattention  of  mankind  to  nseful  improve- 
ments been  more  conspicuous,  than  with  re- 
spect to  the  object  of  our  present  discussion. 
It  is  not  much  less  than  sixty  years  since 
Mr.  de  la  Condamine  first  made  known  to 
Europeans  this  singular  substance,  which 
possesses  qualities  that  obviously  render  it 
one  of  the  most  useful  bodies  that  hath  ever 
come  to  the  knowledge  of  man  for  many  im 
portant  purposes  iiHife ;  yet  the  culture  of 
the  plant  which  affords  it,  has  been,  till 
this  moment,  entirely  neglected  by  every 
European  nation  ;  nor  do  I  believe,  that  ever 
a  single  seed  of  it  was  planted  by  one  person 
in  the  universe."  ^ 

Then  follows  a  botanical  account  of 
the  tree  Hevea,  from  which  the  juice  is 
obtained. 

k  \Vhile  the  processes  suggested  in  this 
paper  are  in  some  instances  nut  very 
dissimilar  to  those  since  employed,  in 
others  they  are  totally  unlike,  and 
have  been  found  utterly  useless.  The 
principal  scheme  was  to  cover  woven 
fabrics  with  a  Aim  of  caoutchouc.  To 
this  there  were  insuperable  objections. 
No  substance  was  then  known,  which, 
while  capable  of  dissolving  solid  caout- 
chouc, was  cheap  enough  for  popular 
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use.  Besides,  when  managed  by  any 
process  then  known,  it  was  left  on  the 
surface  of  the  cloth  in  too  viscid  and 
adhesive  a  state  to  be  at  all  serviceable. 
The  only  hope,  therefore,  was  that  the 
juice  might  be  obtained  and  applied  in 
its  native  fluid  state,  the  6olid  caout- 
chouc settling  upon  and  adhering  to 
the  substance  to  be  coated.  With  how 
little  success  this  attempt  was  attended 
will  be  seen  hereafter. 

It  was,  however,  in  the  same  year 
(1791)  that  the  first  successful  trial  was 
made ;  but  it  was  conducted  on  a  dif- 
ferent principle,  and  its  results,  though 
useful,  were  very  limited.  The  follow- 
ing extract  shows  the  mode  of  operation 
adopted  by  M.  Grossart,as  explained  by 
him  to  the  Academy  of  Dijon  :— 

"  It  has  been  remarked,  that  if  shreds  of 
these  bottles  fresh  cut  down  be  pressed  very 
close  upon  each  other,  they  may  be  made  to 
adhere  so  closely  as  to  appear  one  piece. 
This  operation  is  facilitated  if  the  caoutchouc 
be  softened  in  warm  water.  Upon  this  prin- 
ciple he  thus  proceeds : — After  having  pro- 
vided  a  mould  of  a  proper  size  for  the  open 
of  the  tube  intended,  he  slices  down  the 
caoutchouc  into  thin  shreds,  puts  these  into 
boiling'  water;  after  they  have  remained 
there  for  some  time  to  soften,  he  takes  out 
these  shreds,  and  rolls  them  tightly  on  the 
mould,  taking  care  to  make  the  edges  over- 
lap each  other;  one  shred  is  applied  after 
another,  till  the  mould  is  all  covered  to  the 
thickness  wanted,  then  a  ribbon  is  bound  as 
tightly  as  possible  over  the  whole,  and  above 
that  it  is  still  more  closely  bound  by  a  tire  of 
packthread,  laid  close  to  each  other  over  the 
whole  surface.  In  this  state  it  is  allowed  to 
remain  for  some  days,  when  the  packthread  is 
unbound,  and  the  ribbon  taken  off.  The 
mould  may  then  be  easily  drawn  out  after 
dipping  it  a  few  minutes  in  hot  water,  and 
the  tube  is  formed." 

Hitherto  caoutchouc  had  been  sup- 
plied entirely  from  the  American  con- 
tinent ;  but  near  the  close  of  the  last,  or 
the  beginning  of  the  present  century,  it 
was  discovered  that  several  kinds  of 
plants  growing  in  the  East,  though  very- 
different  in  appearance  from  the  heveaof 
Mexico,  afforded  the  same  substance,  or 
one  very  much  resembling  it;  and  hopes 
were  again  raised  that  extensive  use 
might  be  made  of  the  juice  in  its  fluid 
state.  Mr.  Howison  experimented  dili- 
gently with  it,  and  besides  making 
gloves,  shoes,  &c.,  a  process  practised  by 


the  Indians  of  Para,  he  proceeded  to 
saturate  with  it  loosely-woven  fabrics, 
such  as  Cossembazar  gloves  and  stock- 
ings:— 

"  Having  drawn  them  upon  the  wax 
moulds,  I  plunged  them  into  vessels  contain- 
ing the  milk,  which  the  cloth  greedily  ab- 
sorbed. When  taken  out  they  were  so  com- 
pletely distended  by  the  gum  in  solution, 
that,  upon  becoming  dry  by  exposure  to  the 
air,  not  only  every  thread,  but  every  fibre  of 
the  cotton  had  its  own  distinct  envelope,  and 
in  consequence  was  equally  capable  of  resist- 
ing the  action  of  fluid  bodies  as  if  of  solid 
gum. 

"  This  mode  of  giving  cloth  as  a  basis  I 
found  to  be  a  very  great  improvement ;  for, 
besides  the  addition  of  strength  received  by 
the  gum,  the  operation  was  much  shortened. 

"  Woven  substances  that  are  to  be  covered 
with  the  gum,  as  also  the  moulds  on  which 
they  are  to  be  placed,  ought  to  be  considera- 
bly larger  than  the  bodies  they  arc  after- 
wards intended  to  fit;  for,  being  much  con- 
tracted from  the  absorption  of  the  milk,  lit- 
tle alteration  takes  place  in  this  diminution 
of  size,  even  when  dry,  as  about  one-third 
only  of  the  fluid  evaporates  before  the  gum 
acquires  its  solid  form." 

From  these  experiments,  Dr,  Anderson 
anticipated*  immense  benefit  to  our  fish- 
ing and  commercial  interests,  from  the 
application  of  the  fluid  to  nets  and  cord- 
age; and  to  the  arts,  from  its  use  as  a 
varnish.  Still,  however,  there  remained 
the  difficulty  of  procuring  it  in  sufficient 
quantities;  partly  arising  from  the  dis- 
tance and  wildness  of  the  places  which 
produced  it,  and  partly  from  the  diffi- 
culty of  preserving  it.  He,  therefore, 
strenuously  urged  its  cultivation  on  the 
coasts  of  Africa,  as  the  nearest  tropical 
locality.  Nothing,  however,  came  of  his 
zealous  and  well-meant  efforts. 

In  Nicholson's  translation  of  "  Four- 
croy's  Chemistry,"  vol.  viii.  (1804),  we 
have  a  long  article  on  this  substauce  ;  its 
remarkable  fitness  to  many  purposes  in 
the  arts  is  strongly  stated,  and  its  uses, 
as  it  was  then  employed,  are  enumerated; 
but  no  better  expedient  for  extending 
its  use  is  suggested  than  "  to  import  the 
juice  of  the  hevea  with  caustic  alkali 
added  to  it,"  which  prevents  the  elastic 
M  substance  from  precipitating ;"  while 
it  is  distinctly  said,  that  u  it  remains  ad- 
hesive and  viscid  in  the  solutions"  in 
fixed  oils — that  '«  when  dissolved  by  the 
oils  of  lavender,  aspic,  turpentine,  &c., 
with  the  assistance  of  a  gentle  heat,  the 
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viscid  combination  remains  adhesive,  in. 
capable  of  drying,  sticking  to  the  hands, 
and,  in  fact,  of  no  utility** — and  that 
most  of  the  varnishes  into  the  composi- 
tion of  which  it  is  made  to  enter  by  a 
mixture  of  fixed  and  volatile  oils, 14  have 
the  inconvenience  of  softening  and  be. 
coming  very  adhesive  when  exposed  to 
the  rays  of  the  sun  or  to  heat." 

That  no  further  advances  had  been 
made  up  to  1807,  is  rendered  highly 
probable  by  the  circumstance  that  no 
mention  of  the  subject  is  to  be  found  in 
the  immense  collection  of  scientific  no- 
tices forming  the  2d  volume  of  Dr.  T. 
Young*s  "  Lectures  on  Natural  Philoso- 
phy/' more  than  is  implied  in  giving  the 
titles  of  some  of  the  books  we  have  al- 
ready quoted.  Even  the  substance  itself 
is  rarely  mentioned,  and  then  with  very 
different  views  ;  while  the  only  notice  of 
water-proof  cloth  is  a  repetition  of  Vau- 
quelin's  conjecture,  that  "  the  operation 
was  performed  by  means  of  soap,  glue, 
alum,  and  a  little  sulphuric  acid." 

No  further  improvements  seem  to 
have  been  attempted  before  1820,  the 
date  of  the  first  patent  taken  out  by 
Mr.  Thomas  Hancock.  It  will  be  ob- 
served, that,  up  to  this  time,  no  real 
progress  had  been  made  towards  ren- 
dering caoutchouc  available  for  popular 
use,  owing,  on  the  one  hand,  to  the  im- 
possibility of  obtaining  the  liquid  juice 
in  a  proper  state,  and  in  sufficient  quan- 
tities; and,  on  the  other,  to  the  unraa- 
nagenableness  of  caoutchouc  when  it  had 
once  become  solid. 

Before  enumerating  the  successful 
modes  in  which  this  substance  is  now 
used,  we  must  remark  that  they  are 
founded  on  its  principal  properties ;  viz. 
its  elasticity  and  its  impenetrability  to 
water.  Mr.  Hancock's  first  patent  was  for 
an  application  of  the  former  property,  and 
it  certainly  struck  out  a  new  path.  He 
cut  the  Indian-rubber  into  strips  or 
threads,  and  enclosed  them  in  woven  or 
leather  cases  ;  the  threads  thus  covered 
were  placed  side  by  side  to  any  width,  and 
an  elastic  fabric  was  thus  produced,  ad- 
mirably fitted  for  gloves,  braces,  garters, 
girths,  and  all  other  purposes  where 
extensibility  is  desired.  This  invention 
not  only  led  to  further  improvements 
in  elastic  webs  and  braiding,  articles 
now  employed  to  an  immense  extent, 
but,  by  occasioning  an  extended  use  of 
the  substance,  and  a  more  familiar 


knowledge  of  all  its  properties,  it  pre- 
pared the  way  for  the  successful  efforts 
of  other  kinds  which  followed. 

The  next  patent  was  also  one  of  Mr. 
Hancock's,  and  was  dated  1823.  It  was 
for  using  a  solution  of  Indian  rubber 
mixed  with  pitch  and  tar,  for  the  pre- 
servation of  ropes,  cordage,  and  snips' 
bottoms.  The  object  was  to  render  the 
pitch  tough  and  elastic  in  all  temper- 
atures. 

Mr.  llanct  ck  gained  another  step  by 
discovering  a  method  of  making  this 
substance  into  blocks,  and  thence  into 
sheets.  The  variety  of  uses  to  which  it 
is  applied  in  these  forms  is  very  great, 
and  is  daily  increasing.  It  was  in  the 
course  of  *  these  operations  that  Mr. 
Hancock  discovered  that  this  previous, 
preparation  facilitated  its  solution  io 
essential  oils,  and  (what  had  escaped 
the  earlier  experimenters)  the  restora- 
tion of  all  its  original  properties,  in 
nearly  or  quite  their  original  intensity. 
Disembarrassed  now  of  its  viscidity,  and 
want  of  strength  when  applied  by  dis- 
solution to  woven  fabrics,  he  proceeded 
with  experiments  intended  to  prepare 
for  its  still  more  extensive  use. 

While  he  was  thus  employed,  Mr.  C. 
Macintosh,  of  Glasgow,  entered  the 
field  with  his  double  textures.  Mr.  Han- 
cock and  Mr.  M.  were,  it  appears,  wholly 
unknown  to  each  other,  even  by  name, 
nor  was  either  of  them  aware  of  the  pro- 
gress making  by  the  other.  They,  how- 
ever, soon  became  intimately  associ- 
ated ;  their  joint  efforts  being  directed 
to  the  improvement  of  Mr.  Macintosh's 
invention.  These  double  textures  are 
now  so  well  known  and  appreciated, 
that  nothing  need  be  said  in  their 
praise  ;  but  it  is  necessary  to  state  the 
principle  of  their  construction,  and  to 
show  how  this  method  differs  from  those 
formerly  attempted.  In  the  process 
patented  by  Mr.  Macintosh,  Indian  rub- 
ber is  dissolved  in  coal  oil—the  mixture 
being  carefully  triturated  and  strained 
until  it  is  completely  cleared  of  granu- 
lous  particles :  it  is  then  thinly  brushed 
over  the  cloth,  and  deprived  of  part  of 
its  volatile  menstruum  by  evaporation. 
In  this  clammy  state,  two  surfaces  are 
applied  to  each  other,  and  the  pieces 
strongly  rolled  or  pressed.  If  a  triple 
texture  is  wanted,  auother  fold  of  cloth 
is  added  in  the  same  manner.  A  fur- 
ther  drying  drives  off  the  remainder  of 
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the  oil,  and  leaves  the  caoutchouc  with 
all  its  original  properties,  inseparably 
uniting  the  folds  of  cloth  as  a  strong, 
dry,  and  flexible  cement. 

To  use  the  liquid  juice  (the  only 
means  by  which  success  had  been  be- 
fore in  any  degree  approached),  confines 
the  manufacture  to  the  tropical  coun- 
tries producing  it :  the  employment  of 
solid  caoutchouc  allows  it  to"  be  pro- 
secuted without  restriction  of  place. 
When  it  was  attempted  to  use  solid 
rubber,  the  surface  was  left  adhesive 
and  viscid,  and  therefore  excessively 
inconvenient  to  use,  and  liable  to  con- 
tinual injury.  By  Mr.  Macintosh's  pro- 
cess it  is  left  hard,  dry,  and  elastic.  In 
all  former  plans  the  caoutchouc  was  the 
outer  surface,  and  would  soon  be  de- 
stroyed, and  along  with  it  the  peculiar 
usefulness  of  the  whole  texture  :  in  the 
present  it  is  the  inner  and  protected 
part  of  the  compound  fabric;  which 
fabric  is  thus  rendered  waterproof  as 
long  as  its  threads  last.  Foimer  plans 
were  far  too  expensive  for  common 
use :  this  renders  these  highly  useful 
fabrica  articles  of  popular  convenience 
and  demand.  It  should  here  be  re- 
marked, too,  that  the  coal-oil  used  is 
an  article  either  never  known,  or  at 
least  produced  in  very  limited  quanti- 
ties at  the  time  of  the  earlier  trials. 

About  the  time  thaj  this  great  im- 
provement was  introduced,  Mr.  Han- 
cock succeeded  in  obtaining  from  abroad 
a  small  quantity  of  the  liquid  caout- 
chouc as  it  exudes  from  the  tree,  the 
first  ever  imported  into  this  country, 
and  preceded  in  Europe,  it  appears, 
mily  by  the  specimen  analysed  by  M. 
Fourcroy.  its  chemical  constitution 
w.is  examined  by  Dr.  Faraday,  whose 
observations  (with  which  are  incorpo- 
rated those  of  Mr.  Hancock)  form  a 
highly  interesting  paper  in  the  41st 
number  of  the  "Journal  of  Science." 
Before  we  proceed  to  other  parts  of  this 
production,  it  is  right  to  notice  that  Dr. 
Faraday  attributes  «•  the  extensive  uses, 
both  domestic  and  scientific,  to  which 
Mr.  Hancock  has  applied  common  ca- 
outchouc to  his  (Mr.  Hancock's)  pecu- 
liar mode  of  liquifying  it."  The  Doc- 
tor proceeds : — 

"  The  fluids  1  understood,  had  been  ob- 
.  taim  d  from  the  southern  part  of  Mexico,  and 
was  very  nearly  in  tbe  state  in  which  it  came 
from  the  tree;  it  had  been  altered  simply  by 


the  formation  of  a  slight  film  of  solid  caout- 
chouc on  the  surface  of  tbe  cork  which  closed 
the  bottle.  Tbe  caoutchouc  thus  removed 
was  not  a  500th  part  of  the  whole.  The 
fluid  was  a  pale  yellow,  thick,  creamy-look- 
ing substance,  of  uniform  consistency.  It 
had  a  disagreeable  asuescent  odour,  something 
resembling  that  of  putrescent  milk ;  its  spe- 
cific gravity  was  101 1*74.  When  exposed  to 
the  air  in  thin  films  it  soon  dried,  losing 
weight,  and  leaving  caoutchouc  of  the  usual 
appearance  and  colour,  and  very  tough  and 
elastic :  202*4  grains  of  the  liquid  dried  in  a 
Wedgewood  basin,  at  100°Fahr.,  became,  in 
a  few  days,  94-4  grains;  and  the  solid  piece 
formed  being  then  removed  from  the  capsule, 
and  exposed  on  all  sides  to  the  air  until  quite 
dry,  became  91  grains:  hence  100  parts  of 
sap  left  nearly  45  of  solid  matter. 

"  Heat  caused  immediate  coagulation  of 
the  sap,  tbe  caoutchouc  separating  in  the 
solid  form,  and  leaving  an  aqueous  solution 
of  the  other  substances  existing  with  it  in  its 
first  state." 

Those  of  our  readers  who  wish  to  be 
accurately  informed  of  its  chemical 
composition  and  properties,  should  by 
all  means  consult  this  paper.  The  fol- 
lowing extracts  must  suffice  for  the  pre- 
sent : — 

"  When  -the  diluted  sap  was  suffered  to 
remain  at  rest,  a  separation  soon  took  place, 
similar  to  that  which  occurred  with  tbe  native 
juice,  but  to  a  greater  extent ;  a  creamy 
portion  rose  to  the  top,  whilst  a  clear  aque- 
ous solution  remained  beneath.  Hence  it 
was  found  easy  to  wash  the  caoutchouc,  and 
remove  from  it  other  principles  which  had 
been  generally  involved  it  it  to  a  greater  or 
smaller  extent  during  its  coagulation.  For 
this  purpose  a  portion  of  the  sap  was  mixed 
with  about  four  volumes  x>f  water,  and  the 
mixture  put  into  a  funnel,  stopped  below  by 
a  cork  ;  in  tbe  course  of  eighteen  or  twenty- 
four  hours,  when  the  caoutchouc  bad  risen 
to  the  top,  and  occupied  about  its  original 
volume,  the  aperture  at  the  bottom  of  tbe 
funnel  was  opened,  and  the  solution  drawn 
off;  more  water  was  then  added  to,  and  mixed 
with,  the  caoutchouc,  and  the  operation  re- 
peated, and  this  was  done  four  or  five  times, 
until  the  water  came  away  nearly  pure. 
During  the  latter  washings,  tbe  caoutchouc 
required  a  longer  time  to  rise  to  the  surface, 
in  consequence  of  the  decreasing  specific 
gravity  of  the  solution  in  which  it  was  sus- 
pended. This  was  obviated  at  times,  accord- 
ing to  the  experiments  for  which  the  caout- 
chouc was  required,  by  performing  the  first 
washings  with  solutions  of  common  salt, 
muriatic  acid,  &c„  and  ultimately  finishing 
with  pure  water. 

"In  this  way  the  caoutchouc  was  purified, 
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without  any  alteration  of  its  original  state. 
It  now  appeared  in  its  state  of  mixture  with 
water,  perfectly  white :  portions  of  it  left  for 
a  twelvemonth  over  water,  underwent  no 
change  in  that  time,  except  coagulation  and 
a  slight  film  upon  the  surface ;  the  rest  was 
as  miscible  with  the  water  as  at  first,  and, 
when  coagulated,  equally  elastic.  The  sap, 
or  the  washed  caoutchouc,  is  much  more 
easily  preserved  in  the  diluted  than  in  the 
concentrated  state. 

"  It  produced  no  particular  appearance 
with  the  solutions  of  iron,  or  other  metals. 

"  When  evaporated,  either  on  paper,  or  in 
a  capsule,  or  otherwise,  the  caoutchouc  was 
left  in  its  elastic  state,  and  perfectly  unal- 
tered, except  with  respect  to  purity.  When 
put  on  to  absorbent  surfaces,  as  bibulous 
paper,  chalk,  or  plaster  of  Paris,  the  water 
was  rapidly  abstracted,  and  the  caoutchouc 
almost  immediately  united  into  a  mass,  re- 
taining the  form  of  the  thing  on  which  it 
was  cast.  In  this  way  Mr.  Hancock  has 
made  beautiful  medallions  with  the  sap. 
Poured  on  to  a  filter,  the  water  passes  through, 
and  the  caoutchouc  coagulates. 
-  M  When  aggregated  in  any  of  these  ways, 
the  caoutchouc  appears  at  first  as  a  soft  white 
solid,  almost  like  curd,  which  by  pressure 
exudes  much  water,  contracts,  becomes  more 
compact,  has  acquired  elasticity,  but  is  still 
soft,  white,  and  opaque.  It  also  attains  this 
state,  without  pressure,  if  time'pe  permitted 
for  the  water  to  evaporate.  The  opacity  be- 
longing to  it  is  not  an  essential  property  of 
the  body,  but  due  to  water  enclosed  within 
its  mass  \  further  exposure  to  air  allows  of 
the  gradual  dissipation  of  this  water,  and 
then  the  caoutchouc  appears  in  its  pure  and 
dry  state,  as  a  perfectly  transparent,  colour- 
less, and  elastic  body,  except  it  be  in  thick 
masses,  when  a  trace  of  colour  is  perceived. 
The  change  from  first  to  last  is  best  seen  by 
pouring  enough  of  the  pure  mixture  into  a 
Wedgewood  or  glass  basin,  to  form  ultimately 
a  plate  of  -fa  or  of  an  inch  in  thickness, 
and  leaving  it  exposed  to  air  at  common  tem- 
peratures undisturbed. 

'»  No  appearance  of  texture  can  be  ob- 
served in  the  pure  transparent  caoutchouc; 
it  resembles  exactly  a  piece  of  clear  strong 
jelly.  All  the  phenomena  dependant  upon 
its  elasticity,  which  are  known  to  belong  to 
common  caoutchouc,  are  well  exhibited  by 
it.  When  very  much  extended,  it  assumes  a 
beautiful  pearly,  or  fibrous  appearance,  pro- 
bably belonging  to  the  effects  which  Dr. 
Brewster  has  observed  elastic  bodies  to  pro- 
duce, when  in  a  state  of  tension,  upon  light. 
When  it  has  been  extended  and  doubled 
several  times,  until  further  extension  in  the 
same  direction  is  difficult,  it  is  found  to 
possess  very  great  strength.  Its  specific 
gravity  is  0*925,  and  no  reduplication  and 


pressure  of  it  in  a  Bramah*s  press  was  found 
permanently  to  alter  it.  It  is  evidently  per- 
vious to  water  in  a  slight  degree,  or  other- 
wise the  interior  of  a  piece  of  caoutchouc 
coagulated  from  the  sap  would  always  re- 
main opaque.  It  is  equally  evident  that 
water  passes  but  very  slowly,  from  the  time 
it  takes  to  evaporate  that  which  lies  in  the 
middle  of  a  thin  cake.  It  is  a  non-conductor 
of  electricity." 

It  appears  that  a  great  improvement 
in  the  making  and  applying  of  thin 
strata  was  one  of  thc  consequences  of 
Dr.  Faraday's  Memoir. 

Mr.  Hancock  seems  to  be  the  only 
person  who  has  succeeded  in  procuring 
the  liquid  juice:  bis  success  appears  to 
have  induced  him  to  take  out  a  patent 
in  1825  for  a  kind  of  artificial  leather, 
formed  by  mixing  fibrous  materials  with 
it,  for  purposes  where  great  extensibility 
would  be  inconvenient,  but  where  flex- 
ible vessels  or  coverings,  capable  of 
resisting  the  action  of  acids,  are  needed ; 
there  can  be  little  doubt  that  this  com- 
position may  be  used  with  great  advan- 
tage. In  the  next  year  he  took  out 
another  patent  for  a  composition  in- 
tended to  answer  a  similar  purpose,  but 
more  cheaply,  and  without  dependence 
on  the  supply  of  liquid  juice.  In  this, 
solid  caoutchouc  properly  dissolved  is 
the  principal  ingredient,  consistency  and 
stiffness  being  given  by  cheaper  and 
coarser  materials.  In  1830  he  also  pa- 
tented the  application  of  his  fabrics  to 
certain  articles  of  dress. 

For  ten  years  Messrs.  Macintosh  and 
Hancock  were  left  to  themselves  in  this 
manufacture  ;  for  few  were  daring 
enough  to  undertake  the  adapting  of  so 
singular  and  unmanageable  a  material 
to  the  wants  of  domestic  life,  and  the 
overcoming  of  the  prejudices  opposed  to 
its  introduction,  however  they  might 
wish  to  share  in  the  profits  when  the 
toil  was  over.  At  length,  a  few  improve- 
ments were  made  in  Germany,  then  in 
Paris,  and  were  afterwards  adopted  by 
Messrs.  Hancock  and  others  in  London. 
Messrs.  Wood  and  Westhead,  of  Man- 
chester, and  Mr.  Sevier,  have  patented 
amended  processes,  or  new  adaptations, 
and  the  latter  gentleman  has  extended 
the  use  of  the  material  to  new  purposes. 
A  method  lias  also  been  discovered,  of 
obtaining  from  it,  by  destructive  dis, 
tillation,  an  essential  oil  likely  to  be 
highly  useful  iu  the  arts. 
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The  last  patent  which  has  been  ob- 
tained, ia  aguin  by  Mr.  Hancock,  in  con- 
junction with  Messrs.  Macintosh.  It  is 
for  an  improvement  in  air-tight  cushions 
and  beds.  Few  of  our  readers  need  be 
told  that  these  articles  have  been  of 
the  impervious  double  texture  to  a  great 
extent.  They  have  afforded  relief  to  inva- 
lids, by  whom  they  have  been  generally 
used ;  and  much  has  been  done  to  in- 
crease their  utility  in  particular  cases, 
by  making  them,  in  each  case,  of  a 
shape  fitted  to  relieve  the  peculiar  in.' 
firmity.  Still,  however,  they  had  one 
fault — a  fault,  by  the  way,  common  to 
all  air-tight  beds  or  cushions,  of  what* 
ever  material— when  pressed  with  the 
weight  of  the  body,  they  felt  compara- 
tively hard  and  solid ;  and  this  feeling 
of  solidity  increased  with  the  time  that 
the  patient  remained  on  them.  This 
arises  from  the  circumstance,  that  the 
enclosed  air  resists  compression  with 
greater  force  than  is  consistent  with  the 
ease  of  the  patient ;  and  the  covering  or 
bag  (as  the  double  texture  is  popularly 
called)  of  Macintosh,  is  too  inextensible 
to  allow  relief  by  the  only  other  mode — a 
change  of  its  capacity.  To  remedy  this  se- 
rious defect,  the  cover  or  bag  is  gathered 
into  deep  creases,  folds,  or  puckers,  by 
thin  straps  of  caoutchouc  attached  to  its 
inner  surface  in  the  process  of  making : 
the  cover  itself  is  thus  made  elastic, 
and  adapts  itself  not  only  by  change  of 
shape,  but  by  change  of  capacity,  to 
any  partial  piessure:  a  feeling  of  ease 
and  softness  is  thus  imparted  to  it  which 
the  invalid  well  knows  how  to  prize. 
Dr.  Arnott's  beautiful  contrivance,  the 
hydrostatic  bed,  does  much,  and  in  a 
similar  way,  to  alleviate  the  sufferings 
of  protracted  disease ;  but,  on  many 
occasions,  it  may  be  found  inconvenient 
or  inapplicable,  and  departs,  perhaps, 
too  widely  from  common  domestic 
usage,  to  be  employed  extensively  in 
private  houses.  Mr.  Haucock's  adds 
another  to  the  existing  means  of  relief, 
and  that  of  a  kind  which  readily  falls  in 
with  old  habits  and  arrangements.  It 
is  said  that  to  invalids  the  improved 
beds  have  been  found  invaluable. 

In  a  late  number  we  noticed  the  ap- 
plication of  caoutchouc  to  Mr.  Cow's 
boats.  We  understand  that  some  gen- 
tleman in  the  neighbourhood  of  Liver- 
pool strenuously  urges  the  use  of  life- 
boats of  this  material. 


It  is  found  to  be  a  much  better  mate- 
rial than  leather  for  the  hose  used  in 
breweries,  distilleries,  &c.  We  have 
heard,  that,  in  the  brewery  of  Messrs. 
Barclay  and  Co.,  not  less  than  2,000 
feet  of  it,  of  a  large  size,  have  been  used 
for  some  time.  For  attaching  tenders 
to  locomotive  engines,  it  succeeds  well ; 
the  heat  in  this  case  being  too  great  for 
any  other  flexible  material. 

Diving  dresses  are  now  fabricated  of 
Indian-rubber  cloth  :  such  were  used  in 
the  late  submarine  explorations;  the 
long  flexible  tubes  by  which  air  is  sup- 
plied to  the  diver  are  made  of  linen, 
saturated  with  caoutchouc  varnish,  and 
covered  and  lined  with  sheet  rubber. 
Shoes  and  galoshes  are  made  in  great 
quantities  of  the  last-named  article; 
many  shoemakers  having  become  ex- 
ceedingly expert  in  the  management  of 
it,  and  producing  shoes  of  every  variety 
of  strength  and  fashion  :  from  such  J  as 
are  capable  of  bearing  the  rough  usage 
of  the  sportsman  to  those  fitted  for  the 
lady's  promenade. 

The  history  of  the  caoutchouc  ma- 
nufacture leaves  no  doubt  as  to  where 
the  credit  of  rendering  this  singular 
and  valuable  substance  available  to  per- 
sonal and  domestic  comfort  ought  to 
remain  j  and,  if  public  legal  justice 
could  always  follow  the  line  of  actual 
justice,  there  can  be  as  little  doubt  that 
the  pending  trial  would  confirm  the 
leiral  rights  of  Messrs.  Macintosh  and 
Hancock.  It  is  not  for  us  to  guess  by 
what  shuffle  of  law,  or  quirk  of  dex- 
terity, substantial  justice  may  be  de- 
feated, if  it  be  defeated  ;  but  we  shall 
watch  the  proceedings  with  interest,  for 
we  look  for  much  curious  information, 
as  well  as  for  singular  illustrations  of 
the  present  miserable  state  of  the  law 
of  patents. 

tait's  and  Hutchison's  oaso- 

METER3. 

Sir, — Mr.  Hutchison  or  Mr. «  Clovis," 
or  by  whatever  other  name  this  "ingenious 
engineer"  chooses  to  go  by,  may  write  on, 
and  writhe  and  flounder,  like  a  newly, 
harpooned  whale,  but  I  can  assure  htm, 
that,  should  he  write  till  doomsday,  he 
can  never  succeed  in  persuading  any 
man,  of  the  most  moderate  understand- 
ing, that  the  gasometer  be  has  taken 
out  a  patent  for,  is  not  a  literal  copy, 
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in  all  iU  essential  parts,  of  my  "  Jm- 
proved  Gasometer,"  as  publicly  described, 
June,  1824*  If  Hutchison,  in  fact, 
had  not  been  perfectly  conscious  of  this, 
why  did  he,  after  giving-  notice  of  ac- 
tion last  autumn,  to  the  City  of  London 
Gas  Company,  in  Dorset-street,  respect- 
ing two  gasometers,  which  they  had  just 
erected  on  the  same  plan,  decline  going 
into  Court?  The  reason  is  abundantly 
obvious.  He  knew,  to  a  certainty,  that 
his  pretensions  would  have  been  scouted 
in  any  court  of  law  in  the  kingdom. 

I  have  openly  advanced  my  claim  to 
the  invention  of  this  gasometer ;  and  I 
have  substantiated  my  claim  by  clear 
and  distinct  evidence.  What,  on  the 
contrary,  has  "Me patentee  (!)  done  ?" 
He  has  met  my  demand,  and  the  proofs 
of  it,  by  a  vague  and  malicious  calumny 
having  no  foundation  whatever  in  truth, 
and  for  which  we  have  only  his  bare  (and 
not  very  impartial)  assertion,  unsup- 
ported by  the  slightest  tittle  of  evidence, 
even  as  to  time,  circumstance,  or  place. 
Is  this  a  way  to  support  a  patent  right  ? 
I  allude  particularly  to  the  following 
paragraph,  which,  is,  in  fact,  the  bur- 
then of  his  song  throughout  all  the 
other  paragraphs  of  his  letter,  dressed 
up  in  all  variety  of  shapes.  **  I  know 
also"  (he  says)  "that,  though  he" 
(Tait)  "  succeeded  in  getting  a  trial 
made,  he  suffered  the  pain  of  witness- 
ing its  complete  failure/' 

Now,  if  he  chooses,  I  will  give  him 
an  opportunity  of  adducing  his  autho- 
rity for  this,  as  I  have  no  other  alterna- 
tive left  me,  under  the  circumstances  of 
the  case,  than  to  tell  him— which  I  do 
most  distinctly— that  it  is  a  wilful  and 
deliberate  misrepresentation  !  There  is 
not  even  the  shadow  of  truth  in  the 
above  most  impudent  assertion. 

Such  base  and  totally-unfounded  as- 
persions on  my  character  as  a  profes- 
sional man,  are  not  to  be  tolerated 
with  impunity ;  and  I  must  say  that  a 
little  more  deference  and  respect  would 
not  have  been  unbecoming  on  his  part 
towards  a  man  whose  inventions  he  had 
found  it  convenient  not  only  to  copy, 
but  also  to  take  out  a  patent  for  ! 

He  is  a  little  more  specific,  however, 
in  the  following  paragraph: — "I  see, 
by  a  document  now  before  me  (he  says), 
in  Mr.  Tait's  hand-writing,  that  his 
gasometer  had  been  tried  at  Leeds,  pre- 
vious to  his  public  announcement  in 
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June,  1824."  He  then  goes  on  to  argue 
that,  "  as  no  apparatus  of  this  descrip- 
tion is  now  employed  there,  corrobora- 
tive proofs  are  therefore  afforded,  not 
only  of  Tait's  gasometer  being  dis- 
carded, but  that  four  years  ago  Stephen 
Hutchison's  invention  was  unknown.'* 
Wc  shall  waive  the  grammar  and  the 
logic  here,  and  deal  only  with  the  spirit 
of  this  paragraph;  which,  to  do  it  jus- 
tice, is  circumstantial.  I  have  him  then 
tangibly  at  last. 

In  June,  1824,  as  1  stated  in  my  former 
letter,  an  account  of  my  improved  gaso- 
meter was  published.    About  four  or  five 
months  afterwards,  in  my  way  through 
Leeds,  I  called,  as  is  usual  with  us,  to 
look  at  the  gas-works.    On  seeing  Mr. 
Hurst,  the  engineer,  he  asked  me  if  1 
was  the  person  who  had  published  an 
account  of  a  telescope  gasometer;  and 
being  answered  in  the  affirmative,  told 
me  that  he  had  one  in  the  yard,  which 
had  been  at  work  for  some  years.  He 
showed  it  to  me;  and  very  honestly 
pointed  out  its  defect,  in  regard  to  its 
inadequate  pressure,  at  an  early  hour. 
The  fact  was,  that,  although  his  gaso- 
meter was,  in'every  other  respect,  similar 
to  my  own,  it  differed  in  one  very  ma- 
terial point.    It  was  suspended  from  the 
centre,  by  means  of  a  bridge,  in  the  old 
way.  Mr.  Hurst  had  never  published  any 
account  of  his  gasometer;  and  it  was, 
therefore,  by  no  means  surprising  that 
I  had  never  heard  of  it  before.  After 
having  seen  it,  however,  I  made  it  a 
point  of  honour,  while  recommending 
my  own  gasometer,  to  mention  at  the 
same  time  that  which  had  been  previously 
erected  by  Mr.  Hurst  at  Leeds.  The 

document  "  referred  to,  therefore,  may 
very  possibly  be  some  such  communica- 
tion from  me.  I  have  no  opportunity  of 
knowing  whether  Mr.  Hurst's  gasometer 
is  still  working  at  Leeds  or  not.  I  can 
only  say,  that  it  had  been  at  work  for 
some  years  when  I  saw  it,  and  had  no 
other  fault  than  what  I  have  just  men- 
tioned, which,  by  suspending  it,  after 
my  method  (as  Hutchison  has  very  pro- 
perly done),  would  have  been  easily  re- 
medied. But  the  hydraulic  joint  of 
Hurst's  gasometer  was  perfect  in  every 
respect :  so  that  Mr.  Hutchison  has,  un- 
fortunately for  him,  no  loop-hole  to  get 
out  at  there.  It  was  constructed,  as  any 
man  of  common  sense  would  have  con- 
structed it,  who  was  not  constrained  (by 
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a  contrivance  in  order  to  curtail  the 
columns,)  (o  have  the  uppermost  gaso- 
oieter  the  largest.  By  referring  to  the 
paragraph  which  I  have  just  quoted,  it 
will  be  seen  that  he  stales  the  gasometer 
at  Leeds  to  have  been  my  gasometer. 
From  the  "  document  before  him,  in  my 
hand-writing,"  however,  he  knew,  as  well 
as  I  did,  that  the  gasometer  at  Leeds  was 
not  mine,  but  Hurst's  ! 

W.'  Tait. 


TBB  KEW  SAFETY  CAB. 

We  extract  the  following  clear  and 
sensible  exposition  of  the  advantages 
of  this*  new  vehicle  (the  invention  of 
Mr.  Hansom,  the  architect  of  the  Bir- 
mingham Town-ball/cbriTessedly  one  of 
the  finest  architectural  productions  of 
modern  times),  from  the  prospectus  of 
a  company  which  has  been  formed  for 
promoting  its  introduction  into  the  me- 
tropolis  : — 

"  The  very  peculiar  construction  of 
this  carriage  secures  advantages  that 
men  of  science  and  of  practical  expe- 
rience have  long  wished  for,  but  which 
have  never  before  been  obtained.  In- 
stQifMof  an  axle  going  through  from 
'side  to  side  of  the  carriage,  Mr.  Han- 
som uses  a  framework,  so  contrived, 
that,  while  fully  able  to  sustain  any 
shock  to  which  it  may  be  exposed,  and 
admitting  the  use  of  wheels  of  auy  dia- 
meter, it  allows  the  body  to  be  placed 
at  any  distance,  however  small,  from 
the  ground.  By  this  contrivance,  three 
most  important  objects  are  attained: 
namely— 

(l  1st.  Absolute  sqfety :  for  the  body 
is  placed  so  lowy  and  the  framework  so 
arranged,  a&.jlo  render  it  impossible  that 
the  carriage  should  be  upset  in  any  di- 
rection whatever  ;  nor  can  a  kicking,  a 
rearing,  ota  stumbling  horse  place  the 
passengers  in  danger. 

"  2d.  Great  relief  to  the  horse  in  pecu- 
liar situations .-  for  the  centre  of  gra- 
vity of  the  load  being  placed  below  the 
centre  of  the  wheels,  the  injurious  pres- 
sure on  the  horse,  in  ascending  and  de- 
scending hills  with  a  2-wheel  carriage 
of  the  common  construction,  is  avoided; 
for  in  descending,  the  pressure  on  his 
back  is  entirely  removed ;  while  in  as- 
cending, a  small  and  advantageous  addi- 
tion is  made  to  ir. 

"  3d.  Considerable  reduction  qf  draught 


in  all  circumstances for  wheels  of  larger 
diameter  than  usual  may  be  employed, 
not  only  without  prejudice  to  the  other 
advantages  of  the  invention,  but  in  pro- 
motion of  them  ;  and  it  is  on  all  hands 
agreed,  that  very  great  saving  of  draught 
might  be  effected  by  the  use  of  large 
wheels,  but  for  the  hitherto  supposed 
impossibility  of  reconciling  them  with 
the  other  necessary  properties  and  con- 
veniences of  a  carriage. 

*  •      •      •      *  • 

"  The  inconvenience  and  danger  of 
the  present  cabs  have  been  long,  loudly, 
and  justly  complained  of.  The  new  cab 
is  perfectly  and  obviously  safe,  and  ef- 
fectually protects  passengers  from  in- 
jury by  a  vicious  or  stumbling  horse  ;  it 
affords  ingress  and  egress  as  safe  and 
easy  as  those  of  a  sedan-chair,  and  is 
smoother  of  motion  than  many  of  the 
best  carriages  of  other  kinds;  it  also 
combines  the  shelter  and  comfort  of  a 
close  carriage,  with  the  lightness  of  an 
open  one,  and  the  speed  of  the  best  of 
the  present  cabs,  at  the  cost  of  perhaps 
one-third  less  labour  to  the  horse,  and 
with  the  entire  avoidance  of  the  inju- 
rious effect  of  common  2-wheel  car- 
riages on  hilly  roads. 

•  •      *       »      •  ♦ 

"  In  ascents  and  descents,  any  mode- 
rate degree  of  safety  to  the  passenger, 
or  of  pressure  on  the  horse,  has  been, 
hitherto,  attainable  only  by  the  use  of 
four  wheels.    Where  four  are  used,  they 
cannot  be  large:  much  power  is  thus 
lost— to  Say  nothing  of  the  additional 
friction— and  two  horses  are  needed. 
Absolute  safety,  and  greater  comfort  to 
the  passengers,  aud  much  greater  ease 
'  to  t}ie  animal,  are  now  secured  by  two 
wheels,  and  those  large  ones.   The  ad- 
ditional horse  is  thus  dispensed  with, 
and  posting  may  be  done  by  one  horse, 
on  terms  and  with  a  convenience  and 
rapidity  yet  unaccomplished .   The  con- 
veyance of  mails  and  dispatches  may  be 
done  by  2-horse  carriages,  with  the  like, 
or  even  greater,  benefit. 

"  A  carriage  has  recently  been  built, 
and  is  ready  for  public  inspection  and 
trial,  which  exemplifies  the  plan,  and 
fully  justifies  the  preceding  observa- 
tions. It  has  been  subjected  to  severe 
trials,  both  intentionally  and  by  acci- 
dent ;  and,  by  coming  out  of  them  with- 
out the  slightest  failure,  has  proved  that 
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its  framework  may  be  safely  relied  on 
in  any  emergency." 

GAB  LIGHTING  PROJECTS. 

Mr.  Matthews,  the  author  of  the 
"  History  of  Gas  Lighting,"  and  "  Com- 
pendium of  the  Principles  and  Practice  of 
Gas  Lighting,"  two  works  of  which  we 
have  repeatedly  had  occasion  to  speak  in 
terms  of  high  commendation,  has  lately 
put  forth  a  pamphlet  under  .the  above 
title  *  which  though  the  u  projects  "  of 
which  it  treats  are  rather  of  the  41  parish  " 
class,  contains  not  a  few  of  much  ge- 
neral   importance.     We    regard  Mr. 
Matthews  as  a  first-rate  authority  in 
all  gas  matters,  not  only  because  of 
long  and  familiar  acquaintance  with 
them,  but  because  of  the  perfect  honesty 
of  purpose  which  characterizes  every 
thing  that  issues  from  his  pen.    In  a 
prefatory  introduction  to  his  present 
pamphlet,  he  states,  that  "  he  never 
possessed  the  slightest  pecuniary  interest 
in  any  gas  establishment,  and  that  his 
strictures  have  been  directed  by  public 
considerations  alone."    Although  not 
sorry  to  see  such  a  declaration,  we  must 
say  for  ourselves  that  it  was  quite  unne- 
cessary.  Nothing  but  public  considera- 
tions alone  could  have  dictated  the  broad, 
liberal,  and  in  our  humble  judgment, 
most  just  view  of  the  claims  of  the  exist- 
ing Gas  Companies,  which  is  presented 
by  the  following  extracts  : — 

u  Enormous  was  the  cost  to  the  early 
companies  of  erecting  buildings,  con- 
structing apparatus,  and  burying  pipes 
in  the  streets,  for  the  purpose  of  dimming 
over  this  vast  metropolis  the  brilliant 
but  economical  light  of  gas.    Nearly  all 
the  really  valuable  improvements  in  its 
operations  have  been  effected  at  their  ex. 
pense ;  and  from  the  commencement  of 
their  career,  have  not  they  lighted  the 
public  streets  either  at  a  positive  loss,  or 
for  little  or  no  profit  ?    Though  in  this 
instance,  as  well  as  in  various  others, 
conferring  an  important  and  extensive 
benefit  upon  the  community,  has  the  re. 
numeration  for  the  capital  and  exertions 
ever  much  exceeded  the  common  interest 
of  money?     Often  it  has  not  even 
amounted  to  that,  and  yet  they  have  been 
furiously  assailed  and  unjustly  defamed, 
as  selfish  and  infamous  monopolists,  who 


•  8vo.  pp.  16,  Simpkin,  Martha!!,  and  Co. 


exacted  unreasonable  prices  to  acquire 
extravagant  profit.  But  may  it  not  he 
truly  affirmed,  that  they  have  generally 
supplied  the  public  both  weU&nd  cheaply 
too,  if  purity  of  quality,  and  abundance 
in  quantity,  compared  with  the  price 
charged,  be  deemed  a  proper  criterion  of 
cheapness  f 

*'  Notwithstanding  the  boastful,  but  de- 
lusive tales  relating  to  the  profitable  na- 
ture of  gas  establishments,  numerous  are 
the  instances  of  their  being  carried  on  for 
several  successive  years,  without  pro. 
ducing  any  profit  whatever !  The  small 
dividends  with  the  consequent  deprecia- 
tion in  the  value  of  the  respective  shares, 
show,  that  the  majority  of  such  concerns 
have  not  been  profitable;  and  in  various 
instances,  this  has  actually  been  the  re- 
sult, where  they  enjoyed  the  advantages 
of  the  most  economical  management,  as 
well  as  every  improvement  suggested  by 
science  and  ingenuity  to  ameliorate  their 
processes.  But  to  persons  who  contem- 
plate temporary  objects  only,  it  majf  be  a 
matter  of  indifference  if  all, the  gas-lights, 
which  are  so  generally  beneficial,  should 
be  eventually  extinguished,  from  the  im- 
possibility of  continuing  to  light  them  at 
a  serious  loss :  and  this  is  a  consequence, 
which  recent  events  render  probable  at  no 
distant  period. 

"  But  one  or  two  striking  facts  de- 
serve, and  indeed  demand  very  serious 
consideration.    In  the  Act  of  Parliament 
for  incorporating  the  Chartered  Gas- 
Light  Company  (the  first  established), 
there  was  a  clause  which  stipulated  that 
'  upon  due  and  reasonable  application 
made  to  them  for  that  purpose,  on  be- 
half of  any  parish  orparishes  within  the 
cities  of  London  and  Westminster,  &c, 
they  shall  undertake  to  furnish,  and  shall 
furnish  such  parish  ^e- parishes  respec- 
tively with  a  sufficient  supply  of  inflam- 
mable air,  for  the  purpose  of  lighting  the 
said  parish  or  parishes,  or  part  or  parts 
theteof,  with  a  stronger  and  abetter  light, 
and  at  a  cheaper  and  lower  price,  all  ex- 
penses included,  than  such  parish  or  pa- 
rishes, or  part  or  parts  of  parishes,  could 
be  supplied  with,  if  lighted  in  the  usual 
manner,  &c.'    Another  clause  enacted, 
that  « every  contract  or  agreement  en- 
tered into  by  any  parish  or  parishes 
shall  be  null  and  void,  if  at  any  time  the 
price  charged  for  inflammable  air^used 
in  lighting  the  said  parish,  shall  be 
greater  than  what  at  any  time  shall  be 
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paid  for  lighting  any  parish  or  place  si- 
tuate within  the  cities  of  London  or 
Westminster,  or  Southwark,  with  oil  in 
the  usual  manner.'*  This  obligation 
was  enforced  in  a  subsequent  clause, 
which  enacted  that  '  if  they  admit,  neg- 
lect, or  refuse  to  carry  into  effect,  and 
fulfil  the  provisions,  &c.,  it  shall  he  law- 
ful for  his  Majesty  to  revoke  and  make 
void  the  said  corporation,  and  deprive 
them  of  all  their  privileges.1 

**  Such  were  the  conditions  imposed 
1»y  Parliament  upon  this  company,  which 
they  not  only  fulfilled,  but  actually  sup. 
plied  so  plentiful  a  quantity  of  gas  to  the 
street  lamps,  as  afforded  more  than  twelve 
times  the  light,  which  they  usually  gave, 
before  gas  was  introduced  !  If  this  esta- 
blishment had  given  only  a  little  more 
light  than  what  had  commonly  been 
yielded  by  oil,  they  would  have  strictly 
complied  with  the  above  enactments,  but 
their  conduct  was  characterized  by  more 
honourable  feeling.  To  their  liberality, 
at  that  period,  the  public  are  indebted 
for  such  splendid  lights  as  now  illumi- 
nate the  principal  streets  ;  and  having  so 
effectively  contributed  to  the  improve- 
ment of  this  important  branch  of  local 
service  and  convenience,  surely  entitles 
them  to  some  share  of  regard  and  admira- 
tion, especially  from  those  who  enjoy  the 
benefits  resulting  from  their  cosily  and 

meritorious  exertions. 

*  *  *  • 

"  When  Fcience  and  art  have  com- 
bined their  powers  to  improve  and  extend 
the  benefits  of  one  of  the  most  important 
inventions  of  modern  times,  and  to  dif- 
fuse its  advantages  over  almost  every  part 
of  this  mighty  empire,  converting 
'pitchy  night'  into  a  luminous  resem- 
blance of  day, — the  reflection  is  hu- 
miliating, that  the  first  symptom*  of  its 
decline  should  be  exhibited  in  the  me- 
tropolis,—the  great  emporium  of  Bri- 
tish opulence  and  grandeur.  But  the 
fact  is  equally  striking  and  lamentable, 
that  the  greater  portion  of  those  who 
commonly  burn  gas  for  their  purposes, 
know  scarcely  any  thing  more  of  its 
properties^  than  its  power  to  yield  light 
when  it  is  inflamed  ! 
•  "The  statement  of  a  few  particulars 
relative  to  the  principles  and  economy 
of  gas-lighting  may  be  useful,  inas- 

*  Similar  conditions  are,  I  believe,  enjoined  in 
the  Acta  for  incorporating  ail  ibe  other  metropo- 
litan Gas  Companies. 


much  as  they  will  enable  any  person  to 
form  a  notion  of  what  is  essential  for 
its  purpose.  In  the  early  attempts  to 
employ  gas  for  obtaining  light,  it  was 
burnt  as  it  was  distilled  from  the  coal, 
and  mixed  with  all  the  substances  that 
rendered  it  so  offensive  as  to  excite 
strong  prejudices  against  its  use.  It 
corroded  the  copper  pipes  conveying  it 
to  the  burners,  discoloured  the  bright 
surfaces  of  metals,  and  its  odour  was  a 
serious  annoyance.  Its  impurities  being 
also  deemed  injurious  to  health,  the  se- 
paration of  such  noxious  properties  be- 
came indispensable.  Various  ingeni- 
ous chemists,  therefore,  devoted  much 
attention  to  effect  so  desirable  an  ob- 
ject :  the  result  of  their  experiments 
proved,  that,  by  first  cooling  the  gas  by 
passing  it  through  a  large  quantity  of 
cold  water,  and  afterwards  forcing  it 
through  several  vessels  containing  a 
mixture  of  lime  and  water,  which  ma- 
chinery constantly  agitated,  the  pro- 
cesses deprived  it  of  all  objectionable 
properties ;  so  that  it  had  not  even  one 
twenty  thousandth  part  of  any  kind  of 
impurity  when  it  was  conveyed  to  the 
public  by  the  Chartered,  City,  Imperial, 
Pliosnix,  and  other  works  heretofore  es- 
tablished. 

"  As  in  the  distillation  of  coal,  differ- 
ent kiuds  of  inflammable  gases  are  evolv- 
ed, which  vary  in  their  capability  to  yield 
light,  the  circumstance  led  to  the  making 
of  many  interesting  experiments,  for  the 
purpose  of  ascertaining  the  proportion  of 
luminous  power  possessed  by  each,  and 
consequently  their  comparative  value. 
The  general  result  proved  that  the  lu- 
minous quality,  or,  in  other  words,  the 
brilliant  light  yielded  by  the  gas,  was  in 
proportion  to  the  quantity  of  carbon 
held  in  solution  by  the  hydrogen,  free 
from  any  admixture  with  other  gases 
evolved  in  extracting  it  from  the  coal. 
If  a  large  portion  of  the  matter,  which 
chemists  call  carbon,  be  combined  with 
the  gas  denominated  hydrogen,  the  quan-  4 
tity  of  light  is  proportionately  great,  es- 
pecially when  the  other  gases  evolved 
with  it  in  distilling  the  coal,  are  sepa- 
rated from  it.  The  light  produced  by  it 
in  such  a  pure  state  is  almost  perfectly 
white,  similar  to  the  flame  of  an  Argand 
lamp,  or  that  of  a  fine  mould  candle  im- 
mediately after  being  snuffed.  This 
furnishes  one  certain  criterion  forjudg- 
ing of  the  qualities  of  gas  ;  but  its  lu- 
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ruinous  power  may  be  accurately  ascer- 
tained by  other  means,  which  different 

philosophers  have  invented. 

•         •        •  * 

"The  peculiar  circumstances  attend- 
ing the  rise  and  progress  of  such  large 
and  expensive  undertakings,  as  the  early 
Gas  Establishments  for  supplying  the 
metropolis,  ought  to  stimulate  the  pub- 
lic to  afford  such  encouragement  and 
support,  as  may  be  necessary  to  in- 
sure their  permanence.  Their  ope- 
rations have  conduced  to  the  private 
comfort,  as  well  as  the  general  conve- 
nience of  its  great  population.  To 
effect  objects  of  great  utility,  they  ex- 
pended many  hundreds  of  thousand 
pounds,  in  buildings{  apparatus,  and 
pipes  {  but  the  pecuniary  advantage  to 
the  shareholders  was  uncertain,  and  has 
never  much  exceeded  the  common  interest  of 
money.  Concerns  of  this  kind  are  not 
only  expensive,  from  their  magnitude, 
but  the  works  are  useless  for  any  other 
purpose.  Unlike  articles  of  trade,  they 
cannot  be  removed  from  one  town  to 
another.  Besides,  it  should  be  recol- 
lected, that  at  the  expense  of  these  Com- 
panies the  most  costly  experiments 
nave  been  made,  which  have  materially 
aided  the  progress  of  improvement  in 
gas  lighting,  and  largely  contributed  to 
its  present  state  of  perfection." 

NOTES  AND  NOTICES. 
Foreign  Railway*.— Tht  Suabian  Mercury  says, 
that  Russia  is  determined  not  to  be  behind  the  other 
continental  countries  in  the  establishment  of  iron 
railroad?,  the  Emperor  having  already  approved  of 
plans  for  laying  such  roads  from  St.  Petersburg!! 
to  the  royal  residences  of  Zarskojecelo  and  Peter* 
hoff,  one  six  and  the  other  eight  league*  from  the 
capital. 

Sawing  Extraordinary. —The  following  surpris- 
ing lent  was  performed  by  two  men  in  six  succes. 
sive  days  named  Daniel  Hughes  and  William 
Thompson,  his  mate,  employed  by  Messrs.  Paul  and 
Son,  timber-merchants.  Golden-square.  They  rut 
upwards  or  3,000  feet,  superficial  measure,  of  pine 
board,  the  width  being  nearly  two  feet.  The 
amount  pa!d  them  for  this  whs  upwards  of  6/.  In 
ordfr  to  perform  this  most  extraordinary  task  they 
made  248,544  perpendicular  motions  with  a  saw  and 
frame  weighing  30lb. ;  they  must,  therefore,  have 
lifted  the  immense  weight  of  7,430,3201b.  This  is 
not  making  any  allowance  for  the  strength  neces- 
sary to  draw  the  saw  through  the  wood,  which  must 
require  a  triplefold  amount,  so  that  the  quantity  of 
strensth  required  to  accomplish  the  feat  would  not 
be  les's  than  equal  to  22,388,9601b.  weight. 

A  Wheelbarrow  with  ite  own  Railway— M. 
Marechal,  of  Brussels,  on  Friday  last,  made  a 
public  experiment  of  a  newly-invented  wheelbar- 
row, with  an  iron  railroad  attached  to  the  wheel, 
which  at  every  turn  places  i  sell  so  as  to  render  the 
motion  of  the  wheelbarrow  rapid  and  easy.  A 
man  went  with  it  to  some  distance  on  the  road,  out 
of  the  Namur-gate,  loaded  with  750  lbs.  weight  of 
•tones,  and  returned  into  the  town  again.  The 


apparatus  is  very  light  and  simple,  and  its  action, 
apparently,  is  not  affected  by  holes,  or  any  Ine- 
qualities of  the  groand.  We  understand  that  it 
may  be  made  applicable  to  carriages  with  two,  and 
even  four  wheels. — Times,  Feb.  17. 

Railway  Transit.  —  It  would  require  12  stage 
coaches,  carrying  fifteen  passengers  each,  and  1200 
horses  lo  take  180  passengers  240  miles  in  twenty- 
four  hoars,  at  the  rate  of  ten  miles  an  hour.  One 
locomotive  steam-engine  will  take  that  number,  and 
go  two  trips  in  the  same  time,  consequently,  will  do 
the  work  of  3400  horses I  Again,  it  would  require 
thirty  mail  coaches  (six  passengers  each),  and  3000 
horses,  to  take  180  passengers  and  mail,  240  miles 
in  twenty-four  hours,  at  the  rate  of  ten  miles  nn  hour. 
One  locomotive  steam  engine  will  take  that  num- 
ber, and  go  two  trips  in  Uie  same  time,  conse- 
quently, will  do  the  work  of  0000  horses  \—T.  M. 
Hackney, 

LIST  OF  SCOTCH  PATENT8  GRANTED  BE- 
TWEEN THE  22nd  JANUARY,  AND  22nd 
FEBRUARY,  1836,  INCLUSIVE. 

Moses  Poole,  gentleman,  in  consequence  of  a 
communication  made  to  him  by  a  certain  foreigner 
residing  abroad,  for  improvements  in  Jacquard 
looms.  Sealed  Feb.  1,  1836;  four  months  to 
specify. 

John  Cooper  Douglas,  of  Great  Ormond-street, 
esquire,  for  certain  improvements  in  makiug  vi- 
negar from  various  materials,  and  in  making  useful 
articles  fioru  the  refuse  of  sueh  materials,  and  also 
in  apparatus  or  vessels  for  applying  and  conducting 
heals  to  liquids  to  be  used  in  the  manufacture  of 
vinegar  and  other  purposes.   Feb.  3,  1830. 

Lightly  Simpson,  of  Manchester,  chemist,  for 
certain  improvements  in  the  preparation  of  certain 
colours  to  bo  used  for  printing  cotton  and  other 
fabrics.  Feb.  3, 1836. 

John  George  Bodmer,  of  Bolton  le-Moors,  en- 
gineer, for  certain  improvements  in  machinery  for 
preparing,  roving,  and  spinning  cotton  and  wool. 
Feb.  3. 1B3S. 

John  Hewitt,  of  Kirchzie,  Cornwall,  Gent.,  for  a 
combination  of  certain  materials  or  matters,  which 
being  combined  or  mixed  together,  will  form  a 
valuable  substance  or  compound,  and  may  be  used 
with  or  as  a  substitute  for  soap.   Feb.  4. 1836. 

James  Brown,  or  K-k  Mills,  Pennyetiick,  for 
a  certain  improvement  or  certain  improvements 
in  the  making  or  manufacturing  paper.  Feb.  4, 
1636. 

James  Kean,  of  Johnston,  Renfrew,  machine- 
maker  and  engineer,  for  an  improved  throstle  riyer, 
or  a  substitute  for  an  ordinary  flyer,  employed  in 
spinning  cotton,  flax,  hemp,  wool,  silk,  and  other 
fibrous  substances.   Feb.  12, 1836. 

Franz  Moll,  of  Grove  Lane-terrace,  CamberwelJ, 
esquire,  for  an  invention  of  improvements  in  pre- 
serving certain  vegetable  substances  from  decay. 
Feb. 18,  1836. 

Edmund  Ash  worth,  of  Egerton,  Lancaster,  cot- 
ton spinner,  and  James  Greenough,  of  the  same 
place,  overlooker,  for  certain  improvements  in  the 
machinery  used  In  preparing  and  spinning  cotton, 
silk,  wool,  and  other  fibrous  materials.  Feb.  1 8, 
1836. 

Julius  Jeffrey*,  of  Osnaburgh-street,  Regent's 
Park,  Esq.,  for  improvements  in  curing  or  reliev- 
ing disorders  of  the  lungs.    Feb.  18,  183G. 


LISTOF ENGLISH  PATENTS,  GRANT] 
TWEEN  THE  28th  OF  JANUARY 
25th  OF  FEBRUARY,  1836. 

John  Filmore  Kingston,  of  Islington,  Devon, 
Esq.,  for  a  new  retary-englne.  Scaled  Jan.  28  ; 
six  months  to  specify. 

Wiliiam  Boulnois,  the  younger,  of  Gowcr-street, 
Esq.,  for  an  improved  combination  or  arrangement 
of  springs  for  carriages.  Jan.  30;  six  months.  ^ 
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NEW  PATENTS. 


Stephen  Reed,  of  Newcasile-upon-Tyne,  gentlc- 
man,  for  a  method  or  invention  of  two  improved 
book*,  and  an  Improved  bow  for  corves,  basket*, 
bucket*,  and  other  vessel*,  which  are  conveyed, 
either  loaded  or  empty,  from  one  level  lo  another 
by  being  su  pended,  mid  let  down  or  drawn  up, 
more  especially  for  sued  eo«ves,  baskets,  buckets, 
and  other  ve»*e  s,  as  are  u«fd  for  the  purpose  of 
letting  down  tbelr  content ■  to  a  I  »wer  level,  nr  of 
raising  the  same  to  a  higher  elevation,  in  mine*. 

J (its,  w«lls,  shafts,  quarries,  collieries,  warehouse*, 
act  ones,  buildings,  dockyards,  also  in  and  about 
•hips,  boats,  and  vessels  and  the  tackling  (hereof, 
and  '  ther  works,  and  in  general  in  all  works  and 
a  rt  where  cranes,  common  hooks,  and  bows,  are 
now  used.   Feb.  1 ;  two  months. 

John  Baring,  of  Bishopsgatc-strect,  London, 
merchant,  for  certain  improvements  in  machinery 
or  apparatus  for  combing,  or  brushing,  and  sepa- 
rating wool:  being  a  communication  from  a  fo- 
reigner residing  abroad.  Feb.  3 ;  six  months. 

Frederick  Edward  Harvey,  of  the  Horsley  Iron 
Works,  Tipton,  Stafford,  mechanical  draftsman, 
and  Jeremiah  Brown,  also  ofLTiptnn,  roll-Mrner, 
for  certain  improvements  in  the  process  and  ma* 
chinery  for  manufacturing  metallic  tubes,  and  also 
in  the  process  or  machinery  for  forging  or  rolling 
metal  fur  other  purposes.    Feb.  3;  six  months* 

Edmund  Ash  worth,  of  Egertnn,'  Lancaster,  cot- 
ton-spinner, and  Jame*  Greenough,  of  the  same 
place,  overlooker,  for  certain  improvements  In  the 
machinery  used  in  preparing  and  spinning  cotton, 
•ilk,  wool,  and  other  fibrous  materials.  Feb.  5  : 
six  months. 

Henry  Adcocfc,  of  Stamford-street.  Black  friars- 
road,  civil  engineer,  for  cotain  improvements  in 
the  loading  and  unloading  of  ship?,  brig*,  schoon- 
ers, and  other  vessels,  especially  applicable  to  the 
unloading  of  those  vessels  called  collier*,  which 
u«ual  y  discharge  their  cargoes  in  that  part  of  the 
Rivfr  Thames  called  the  Pool,  near  London. 
Feb.  A  ;  six  month*. 

Alexander  Massie,  of  St.  John's,  Wapping,  en- 
gineer, Rob»rt  Morton,  of  the  same  place,  en- 
gineer, William  Rauwell,  of  Woolwich,  caal-mer- 
chant,  and  Ebenezer  Rniwell,  of  the  same  place, 
miller,  for  certaio  improvements  in  the  construc- 
tion of  paddles  or  paddle-wheels  for  propelling  of 
vessels,  which  improvements  are  aNo  applicable  to 
the  construction  of  water  ■wheels  for  mills.  Feb.  9  ; 
■ix  months. 

Frederick  Herbert  Maberlv,  of  Bourne,  near  Cax- 
ton,  Cambridge,  clerk,  for  improved  machinery  for 
raking,  scraping,  and  sweeping  roads  or  streets. 
Feb.  10 ;  six  mouths. 

Samuel  Fenton,  of  Fishguard,  Pembroke,  clerk, 
for  an  improvement  or  improvements  in  the  con- 
struction of  locks  and  latches  for  door*,  gate*,  and 
oUiftruseful  purposes.    Feb.  10  ;  six  month*. 

John  Howard  Kyan,  formerly  ef  Gillingham- 
street,  Pimtlc",  but  now  ot  Ailsa  Park  Cottage, 
1  wtckenham,  Esq.,  for  a  new  mode  of  preserving 
certain  vegetable  Kubstances  from  decay  ;  to  extend 
only  to  bis  Majest,'s  colonies  and  plantations. 
Feb.  1 1 ;  two  months.  r 

the-rields,  engineer,  for  certain  Improvements  in 
eng.net (  for  exert.ng  power  Tor  driving  machinery, 
and    lor  rawng  and  lowering    heavy  bodies 
Feb.  12;  six  month-.  8  y  w*nes- 

C  mrlcs  Schafhault,  of  Sheffield,  gentleman  for 
an  improved  steam  generator.  Feb.  10;  six  months. 

Joshua  Procter  Westhead, of  Manchester  small' 
ware  manufacturer,  for  an  impror  d  m*!hnA \  It 
cutting  caoutchouc  or  India  rubber,  leather,  hide*, 


and  similar  substances,  so  as  to  render  tiietn  appli* 
cable  to  various  us?ful  purp  t-es.  Feb.  16;  six 
months. 

Michael  Hodge  Simpson,  late  of  Boston,  in 
America,  but  now  residing  in  Ludgate-hilt.  mer- 
chant, for  certain  improvements  in  machinery  or 
apparatus  for  heckling,  or  combinr,  and  preparing 
hemp,  flax,  tow,  and  other  vegetable  fibrous  sub* 
stances,  and  also  waste  silk  ;  being  a  communica- 
tion from  a  foreigner  resiling  abroad.  Feb.  17 ; 
six  month*. 

Joseph  Lidel,  of  Arundel-street,  Panton-square, 
professor  of  music,  for  certain  improvements  la 
piano-fortes;  being  a  communication  from  a  fo- 
reigner residing  abroad.   Feb.  17  ;  six  months. 

William  Bucknall.of  Crutched  Friars,  cork 


chant,  for  improvements  in  machinery  for  pro- 
pelling vessels  and  for  water-wheels.  Feb.  17 ;  six 
months. 

Frederick  Chaplin,  of  Bishop  Stortford,  tanner, 
for  an  inprovement  in  tanning  hides  and  skins  of 
certain  descriptions.   Feb.  18;  six  months. 

Henry  Martinson  Robinson,  of  the  Minories, 
paint  and  varnish  manufacturer,  for  improvements 
in  certain  descriptions  of  lamps.    Feb.  18 ;  six 

month?. 

John  Barsham,  of  Stepney  Causeway,  oxalic 
acid  manufacturer,  for  improvements  in^tbe  mann-< 
facture  of  oxalic  acids  and  salacetecella.   "Feb.  20; 
six  months. 

Francois  Peyre,  junior,  of  Saint  Etienne,  France, 
dyer,  now  residing  at  the  White  Hart  Inn,  of  Sooth- 
wark,  for  certain  improvements  in  the  means  of, 
economising  fuel  in  ships'  hearths  or  cooking  ap- 
paratus, and  of  obtainiug  distilled  water  from  sea- 
water  ;  which  improvements  apply  to  generating 
steam;  being  a  communication  from  a  foreigner 
re-iding  abroad.   Feb.  23  ;  six  months. 

Chlrton  Gray  Gilroy,  of  Argyle-street,  New- 
road,  Saint  Pancra.*,  engineer,  for  certain  improve- 
ment* in  machinery  for  weaving  plalu  and  figured 
fabrics.  Feb.  25 ;  six'montbs. 

&5*  Patents  taken  out  with  econoinv  and  de« 
spatch  ;  Specifications,  Disclaimers,  and  Amend* 
ment*,  prepared  or  revised  ;  Caveats  entered  ;  and 
generally  every  Branch  of  Patent  Business  prompt- 
ly transacted.  Drawings  of  Machinery  also  exe- 
cuted by  skilful  assistants;  on  the  shortest  notice. 


The  Supplement  to  the  last  volume,  containing 
title,  index,  &c.  and  portrait  of  Charles  Vifnole*. 
Esq.,  C.  E.,  is  just  published,  price  Od.  Also  the 
volume  complete,  In  boards,  price  9s.  6d. 


W.  E.— We  know  nothing  of  the  machine  al- 
luded to  beyond  what  is  stated  iu  the  notice  ex- 
tracted from  the  French  papers. 

Communications  received  from  Mr.  Carter— 
Emilius— Philo-Herapathius  (autf)—  Sledge-ham- 
mer—Dr.  Brent-G.  Z.  M. 

Errata.-?.  413,  col.  2,  line  2  from  the  bottom, 
for  *•  exertion"  read  "  erection." 

P.  415,  col.  1,  |.  5,  insert  after  ««  Inconvenient" 
*•  agitation." 


LONDON  :  Published  by  J.  CUNNINGHAM,  at 
the  Mechanics  Magazine  Oflice.  No.  <J,  Peterbo- 
rough-court, between  135  and  136,  Fleet-strcer. 
J  Po,/°rr  the  Am"ic«n  Edition.  Mr.  O.  Rich. 

Is   n»    w°n  8quan>    Sold  bv  (;-  G- 
9*,  Hue  Neuve.  Saint  AngMstin,  I'arts. 

CUNNINGHAM  and  SALMON.  Prints 
Fleet-sireet. 
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UAPSOn's  PATENT  6TEEKIVO  APFAEATT*. 


RANOK'S  PATENT  STEEE1KG  APrAR&TCS. 

working  the  rudder  of  a  vessel,  ac- 
cording to  the  common  method,  it  has 
often  been  found  necessary  to  apply  the 
united  strength  of  two  ur  three  men  to 
the  Steering-wheel  to  keep  it  in  a  required 
position  in  a  heavy  sea ;  and  instances 
hare  occurred  in  which  the  steersman  has 
been  thrown  down  and  severely  injured 
by  the  sudden  action-of  *  ware  upon  the 
rudder.  By  an  application  of  the  end. 
less  screw  (patented^  Mr. John  Rapson, 
of  PenrhjiVwVch  leaves  the  helm  free 
to  the  action  ot/the,  wheel,  but  fixed 
against  the  sea,  auch  accidents  -are  ren. 
dered  impossible,  .as  well  as  several  other 
advantages  gained  sn  the  steering  of  a 
vessel. 

The  patentee  in  his  specification  de- 
scribes three  applications  of  the  principle 

working  into  a  pinion  fixed  on  the  shaft 
of  the  tiller-rope  drum ;  second,  a  wheel 
with  diagonal  cogs  (the  same  in  effect  as 
the  endless  screw),  working  into  another 
diagonal  cogged  wheel,  m , place  of,  and 
having  the  same  operation  astbelaftUnen- 
tioned  pinion;  and,  third,  two  endless 
screws,  acting  on  arms  projecting  from  the 
rudder-head  through  the  medium  of  con- 
necting rods  and  traversing  burs  or. nuts. 

Of  these  different  applications  of  &e 
principle,  the  third  has,  we  understand, 
been  found  from  experience  to  work  best ; 
we  shall  therefore  describe  it*  Me  more 
particularly. 

Fig.  1,  of  the  accompanying  frrgTav- 
iogs  is  a  plan ;  fig.  2,  aiL-cnd  elevation, 
and  fig.  3,  a  side  elevation.    In  each 

figure,  A  is  the  steering-wheel-;  U~B, 
standards ;  1 1,  endless  screws,  one  form- 
ing the  shaft  of  the  steering-wheel,  and 


connected  with  the  other  by  the  pinions 
K;  LL  are  burs  or  nuts,  traversing  on 
their  respective  screws;  MM,  rods, 
with  hinge-joinls  at  NN,  to  prevent  a 
strain,  connecting  the  bars  or  nuts  with 
the  tiller-arms  O,  attached  to  the  rudder- 
head  P;  a  is  one  of  the  rudder-pins. 

It  will  be  seen  that  the  endless  screws 
work  in  opposite  directions,  so  that,  upon 
turning  the  sleeting- wheel,  while  the  first 
&nr  traverses  in  one  direction,  the  second 
will  move  in  a  contrary ;  thus  giving  the 
requisite  motion  to  the  tiller-arms,  and, 
consequently,  to  themdder. 

The  experience  w*hich  has  been  de- 
rived from  applyiig  the  invention  to 
practice  (we  understand  it  has  been 
adopted  with  success  in  ten  or  twelve 
vessels  of  considerable  tonnage),  has  led 
to  a  great  simplification  of  the  before- 
described  apparatus.  One  of  the  endless 
screws  and  its  appendages  has  been  al- 
together dispensed  with,  having  been 
found  wholly  unnecessary,  and  only  cal- 
culated to  increase  friction,  and  cause  a 
considerable  strain,  whenever  both  screws 
happened  not  to  be  threaded  exactly 
alike,  or  when  both  connecting  rods  were 
sot  precisely  of  the  same  length,  or  when 
one  was  bent  by  accident 

The  only  objection  to  this  steering- 
apparatus  which  at  present  occurs  to  us; 
Is,  that  it  may  cause  the  rudder  to  give 
a  too  stubborn  resistance  to  the  sea,  so 
that  a.  heavy  ware  would  break  away  the 
patent  steered  rudder,  while  oue  with  the 
common  tiller,  rope,anddrum,  would  yield 
a  iittle  Id  ft*  opposing  foxne;  and  we 
need  not  mention  that  "the  "safely  of  the 
rodder  is  of  paramount  importance  to  the 
ship. 

- 

Digitized  by  Googli 


»AP SON'S   PAT  V.  NT  flTRBlINO  4PMUU1TIM.  45  1 

'•    i  •  •  'i 

iFig.  2. 

_  •  » 


» 


#  • 


Fig.  3. 


2  g  2 

Digitized  by  Goo^^ 


452  mb.  Hawkins's  foss 

mr.   Hawkins's   fossil  organic 

REMAINS. 

As  the  purchase  of  these  remains  by 
the  British  Museum  (now  well  known  to 
the  public  by  their  exhibition  in  the 
Mineral  Gallery),  has  given  rise  to  some 
inquiry  before  a  Committee  of  the  House 
of  Commons  during  the  last  Session  of 
Parliament,  and  also  to  various  letters 
and  observations  in  the  newspapers,  we 
think  our  readers  will  be  pleased  to  see 
a  short,  but  impartial,  statement  of  the 
case,  it  appears,  then,  that  Mr.  Haw- 
kins first  offered  his  collection  to  the 
Museum  for  4,000/. ;  or  the  best  of  the 
Saurian  animals  for  3,000/. ;  and  should 
these  offers  be  rejected,  the  rarest  of 
them  for  2.000/. :  but  the  Trustees  de- 
clined the  purchase  (Appendix  to  Evi- 
dence, p.  437).  Mr.  Hawkins  afterwards 
consented  to  sell  his  remains  for  any 
price  that  might  be  set  upon  them  by  Dr. 
Buckland,  or  conjointly  with  any  other 
person  he  should  name,  and  they  were 
finally  purchased  by  the  Museum  for 
1,310/,  5s.  Previously  to  the  completion 
of  the  contract,  the  Trustees,  instead  of 
desiring  their  own  officer,  Mr.  K6uig,the 
chief  of  the  raineralogical  department, 
and  a  most  competent  person,  minutely 
to  examine  and  value  these  «•  Remains, ' 
applied  to  Dr.  Buckland,  the  Rev.  Mr. 
Conybeare,  Mr.  Clift,  Mr.  Mantell,  and 
Mr.  de  la  Beche,  for  their  opinion,  whose 
testimonials  may  be  seen  in  the  Appen- 
dix, np.  437—444.  Mr.  Mantell  recom- 
mends this  collection,  on  account  of 
"  the  wonderfully  perfect  state  of  the 
specimens  the  Rev.  Mr.  Conybeare 
says,  "  the  two  large  specimens  of  the 
Icthyosaurus  and  Plesiosaurus  are  the 
„  most  splendid  and  perfect  I  have  seen  jn 
Dr.  Buckland  considers  u  several  of  the 
specimens  to  be,  beyond  compare,  the 
finest  and  roost  perfect  the  world  has  yet 
produced;**  and  the  other  gentlemen 
speak  in  the  most  laudatory  terms  of  the 
great  importance  of  the  collection.  But 
it  is  a  remarkable  fact,  that  none  of  these 
eminent  geologists,  as  far  as  we  can  dis- 
cover, say  any  thing  about  Mr.  Haw- 
kins's ♦*  p'aster  additions  The  pur- 
chase having  been  completed,  and  the 


•  The  Rev.  Mr.  Conybeare  speak*  of  hit  own 
conjectural  restoration!  being  corrected  or  con- 
firmed, by  ihe  appearance  of  the  rleHotaurut, 
which  he  considers  unique,  in  tut*  circumstance. 
The»«  -  restoration*,"  of  cowrie,  canuot  allnde  to 
Mr.  Hawkins's  plaster  additions. 


ORGANIC  REMAINS. 

collection  placed  in  the  Museum,  under 
Mr.  Konig^s  care,  that  highly  respectable 
and  meritorious  officer  proceeds,  w  as  in 
duty  bound,"  carefully  to  examine  it, 
and  make*  a  Report  to  the  Trustees  on 
the  subject,  in  which  there  is  the  follow- 
ing extraordinary  passage :— "  The  two 
largest  specimens  (are  these  the  same 
which  Mr.  Conybeare  considered  the 
most  "  splendid"  and  "  perfect"  he  had 
seen  T)  have  turned  out  to  be  of  much 
less  value,  on  account  of  their  being  made 
up,  and  all  over  restored  with  plaster  qf 
Paris,  and  altogether  unfit  to  be  exhibited 
to  the  public,  without  derogation  from 
the  character  of  the  Museum.*'  Mr. 
Konig  af:erwards  speaks  of  the  "  fright- 
ful extent  of  the  restoration"  (vide  Ap- 
pendix, p.  441,  No.  14).  Application 
was  afterwards  made  by  the  Trustees  to 
Dr.  Buckland,  who  states  that  he  was 
"  aware  qf  the  restorations"  (why,  then, 
not  mention  the  fact  ? )  and  had  frequently 
remonstrated  with  Mr.  Hawkins  on  the 
subject;  but  that,  after  all,  if  he  were 
again  to  value  the  collection,  he  should 
fix  a  larger,  rather  than  a  less,  price  upon 
it  (p.  442,  No.  17) !  He  afterwards  says, 
«  Mr.  Hawkins  would  have  done  well 
had  he  indicated  the  amount  of  bis  re- 
storations in  his  published  plates."  At  a 
meeting  of  the  Trustees,  held  March  14, 
1835,  Dr.  Buckland  desired  to  state, 
u  that  there  had  been  neither  fraud  not 
collusion  on  the  part  of  Mr.  Hawkins, 
nor  want  of  information  on  his  own  part, 
and  recommended  the  restored  parts  to  be 
pointed  out  by  a  different  colour,"  which 
has  been  since  done.  No  blame,  there- 
fore, it  is  presumed,  can  attach  to  Mr. 
Hawkins,  who  was  undoubtedly  entitled 
to  a  fair  remuneration  for  the  laltaju-pf 
collecting  these  remains;  but  the  Trus- 
tees were,  without  question,  very  neglU 
gent  in  not  directing  the  chief  of  the 
mineralogical  department  "  minutely  to 
examine  and  valuen  the  collection  before 
it  was  purchased.  This  is  auother  in- 
stance of  the  many  that  might  be  ad- 
duced, of  the  "  pressing  want"  of  a 
Scientific  Board  to  conduct  the  affairs  of 
the  British  Museum.  The  Directors 
themselves  ought  to  be  competent  to  give 
an  opinion  on  these  matters  i  and  if  such 
eminent  scientific  persons  as  Professor 
Sedgwick,  Messrs.  T.  Murchison,  Jons 
Taylor,  Mr.  Lyell,  and  Professor  Phil- 
lips, had  formed  a  part  of  the  Board,  there 
would  have  been  no  occasion  tohave  sought 
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assistance  be  yond  the  walls  of  the  Mu- 
seum, including,  of  course,  that  distin- 
guished geologist  and  mineralogist,  Mr. 
Koiiig,  who  ought  to  be  present  at  such  a 
Council,  not  standing  (Evid.  29,  60),  as  is 
row  the  Gothic  outturn,  before  the  Trus- 
tees, but  taking  his  sent,  as  is  usual  for  wit- 
Resses  even  before  Committees  of  the 
House  of  Commons,  with  hisotherscientific 
brethren.  Butour  readers  must  pardon  our 
want  of  biensiance  in  supposing,  for  one 
mom  en t,  that  it  would  have  been  decorous 
or  proper  in  any  mere  man  of  scieuce  to 
have  sat  in  the  presence  of  such  high 
and  mighty  personages  as  his  Grace  the 
Archbishop  of  Canterbury,  the  Duke  of 
Rutland,  the  Duke  of  Hamilton,  the  Earl 
of  Harrowby,  the  Earl  Cawdor,  the  Lord 
Bishop  of  London,  the  Lord  Farnborough, 
the  Right  Hon.  Thomas  Grentille,  the 
President  of  the  Royal  Academy,  Henry 
Bankes,  Esq.,  and  Alexander  Baring, 
Esq.,  the  Trustees  actually  present  at  the 
meeting  of  the  12th  of  July,  1834,  when 
these  illustrious  functionaries  condescend- 
ed  to  "  confer"  with  Mr.  Konig.— Vide 
Appendix,  pp.  394,395,  and  p.  438,  No.  5. 
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*   •  « 

Sir,— Permit  me,  through  the  medium 
of  the  Mechanics*  Magazine,  to  call  the 
attention  of  those  amongst  its  readers  who 
are  interested  in  the  subject  to  the  neces- 
sity which  exists  of  investigating  the  best 
mode  of  laying  down  the  gradients  of 
railways,  or,  in  other  words,  the  best 
mode  of  overcoming  the  summits  and 
crossing  the  hollows  of  the  earth's  surface. 

During  the  last  Sessiou  of  Parliament 
a' considerable  time  was  consumed  in  the 
'CoTrVmittee  of  the  Great  Western  Rail- 
way Bill  in  the  House  of  Lords,  in  dis- 
cussing the  merits  of  the  two  systems, 
according  to  which  the  two  opposing  lines 
of  railway  had  been  laid  down ;  these 
lines  were  the  Basing  and  Bath,  and  the 
Great  Western  Railway. 

The  former  of  these  had  a  summit  con- 
siderably higher  than  the  other,  and  yet 
its  supporters  attempted  to  show  that  the 
mechanical  power  required  to  work  it  was 
less,  because  no  power  was  lost  on  any 
part  of  the  line;  whereas  the  Great 
vVestern  had  at  oue  place  an  inclination 
of  1  in  107,  or  which  considerable  power 
was  lost 

The  point  at  issue  then  resolved  itself 
into  this — whether  is  it  more  advisable, 
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under  every  circumstance,  to  overcome 
the  natural  inequalities  of  the  ground 
surface  by  sudden  inclinations,  in  order  to 
throw  the  lest  of  the  lines  into  planes  of 
very  slight  inclination  ;  or,  on  the  other 
hand,  to  distribute  the  necesssary  rises 
and  falls  uniformly,  and  as  equally  as 
possible,  throughout  all  the  inclinations 
on  the  line. 

Widely  different  and  elementary  as 
these  two  principles  are,  it  will  scarcely 
be  believed,  that  engineers  and  the  scien- 
tific world  were  alike  unprepared  to  afford 
th  Committee  on  the  Bill  any  satisfactory 
pounds  on  which  to  decide  the  question. 
It  is  not  that  there  were  no  eminent  men 
called  on  for  their  opinion,  for  on  the  one 
aide  was  Dr.  Lardner,  who  contended  in 
favour  of  the  line  with  the  high  summit, 
and  which  was  laid  out  with  gradual  in- 
clinations; whilst,  on  the  other  hand,  the 
system  of  concentrating  the  iuclinations, 
as  had  been  adopted  on  the  Great  Western 
Railway,  was  supported  by  a  whole 
host  of  engineers,  amongst  whom  were 
Messrs.  Brunei,  Vignolcs,  Palmer,  Price, 
and  Stephenson. 

It  is  not  my  intention,  at  present,  to 
•aJTer  any  observatiops  upou  the  two  sys- 
tems ;  I  have  only  been  anxious  to  direct 
public  attention  to  the  present  state  of 
our  knowledge  on  the  subject.  I  shall 
feel  happy  if  on  this  hint  any  of  the 
talented  correspondents  of  the  Mechanics1 
Magazine  6hall  think  proper  to  look  into 
the  question,  and  favour  the  public  with 
the  result  of  their  investigations ;  and, 
further,  it  will  afford  me  much  gratifica- 
tion to  enter  into  any  discussion  of  which 
your  pages  may  become  the  medium. 
Your  obedient  servant, 

C.  E. 

IMPROVEMENTS    IN  PADDLE-WHEEL 
BOARDS. 

Sir, —  In  Brande's  Journal  of  Science 
for  the  year  1820,  there  is  an  account  of 
a  very  interesting  hydraulic  experiment, 
taken  from  a  foreign  journal  of  science, 
which,  if  the  results  stated  be  accurate, 
must  prove  of  great  practical  utility. 
The  experiment  was  performed  to  ascer- 
tain the  force  of  a  jet  of  water  on  two 
discs  of  equal  area ;  one  of  these  discs 
had  a  plane  surface,  the  other  had  a 
small  rim  raised  round  the  edge;  the 
dimensions  of  the  discs  are  not  given, 
but  the  fall  of  water  was  from  C  to  10 
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The  force  of  the  jet  in  one  experi- 
on  the  plane  disc  was  51bs.,  and 
with  the  same  head  of  water  it  was  Ulbs. 
on  the  disc  with  the  rim  ;  in  a  second  ex- 
periment, the  results  were  Tibs,  and 
151bs. ;  and  with  a  third  experiment, 
91bs.  and  20lbs.— that  is,  the  disc  with 
the  smooth  surface  opposed  a  resistance 
to  the  jet  of  water  by  one-half  less  than 
the  disc  with  a  raised  rim  round  the  edge. 
If  these  results  should  be  found  to  be 
accurate,  it  appears  to  me  that  a  very 
simple  and  effective  mode  of  increasing 
the  efficiency  of  paddle-wheels  is  pointed 
out.  It  would  be  only  necessary  to  nail 
flips  of  wood  all  round  the  edge  of  the 
paddle-board,  and  also  to  divide  the  sur- 
face of  the  board  into  a  number  of  small 
parallelograms  by  nailing  similar  slips  on 
its  surface.  The  simplicity  of  this  plan, 
and  the  likelihood  of  its  proving  effective 
by  impeding  the  lateral  escape  of  the 
water  from  the  paddle-boards,  isa  strong 
recommendation  of  its  utility,  while  we 
continue  to  make  use  of  paddle-wheels ; 
but  I  think  they  must  be  superseded  in 
time  by  some  better  contrivance.  This 
plan  cannot  increase  the  back-water  in 
any  material  degree,  as  these  slips  of 
wood  will  not  be  more  than  one  inch 
thick.  Another  important  advantage  in 
this  plan  is,  that  it  would  allow  of  a  re- 
duction of  the  size,  so  as  to  make  the 
sloped  paddle-boards  equally  as  effective 
as  those  not  sloped,  which  will  reduce 
the  quantity  of  back-water  considerably, 
i  am,  Sir,  yours,  &c. 

X.  Y.  Z. 


Our  Transatlantic  brethren  have,  for 
the' last  two  or  three  years,  indulged  us 
with  accounts  of  some  most  extraordinary 
meteoric  appearances  that  have  taken 
place  in  America  about  the  middle  of  the 
month  of  November  in  each  year,  and 
generally  on  the  same  day.  The  pheno- 
menon in  question  consists  of  a  most  bril- 
liant display  in  the  heavens  of  a  great 
quantity  of  that  class  of  meteors  called 
shooting  stars,  which,  during  the  whole 
of  the  night  above  alluded  to,  keep  up  a 
constant  discharge,  and  illuminate  the 
whole  hemisphere.  The  most  remark- 
able circumstance,  however,  attending 
this  affair  is,  that  the  phenomenon  al- 
ways occurs  on  or  about  the  same  day  of 
the  mouth  (namely,  the  14th),  and  that 
the  direction  of  the  meteors  is  generally 
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(he  same,  which  has  induced  many 
sons  to  imagine  that  it  is  connected 
some  extraneous  body  revolving  round 
our  globe.  Mr.  Bail y,  in  the  course  'ol 
his  correspondence  with  Sir  John  Her- 
schel,  noticed  these  remarkable  state 
ments,  and  requested  Sir  John  to  record 
any  extraordinary  appearances  of  this 
kind  that  might  occur,  during  his  re* 
sidence  at  the  Cape  of  Good  Hope.  The 
following  is  an  extract  from  a  letter  which 
Mr.  Baily  has  just  received  from  that  dis- 
tinguished philosopher:—"  In  all  my 
sweeps  in  November  I  was  on  the  look- 
out for  shooting  stars,  viz.  on  the  10th, 
11th,  I3th,  14th,  and  18th.  On  the  13th, 
and  especially  on  the  day  mentioned  in 
your  letter,  I  told  Stone  (my  assistant)  to 
keep  a  sharp  look-out  for  them  ;  his  at- 
tention being  disengaged  whilst  I  was 
occupied  at  the  telescope.  He  saw  none; 
On  the  14th,  I  still  desired  him  to  keep 
watch  for  them.  The  sweep  commenced 
at  Oh.  sidereal  lime,  and  we  went  on  till 
4h.  8m.  without  his  or  my  noticing  any. 
At  4h.  8m.  T9s.  sidereal  time,  he  called 
out,  *  There  goes  the  largest  I  ever  saw.' 
It  fell  in  azimuth  north  about  half  west 
perpendicularly.  At  4h-  42m.  59s.  he 
cried  out  again  for  another  great  one: 
this  fell  north,  about  two  points  east,  not 
quite  vertical,  but  rather  inclining  east- 
ward. This  was  as  large,  he  said,  as 
Jupiter.  At  4h.  46m.. 39s.  another  great 
one,  falling  east  of  Jupiter,  and  still  more 
obliquely,  elicited  another  call.  At  4h. 
53m.  59s.  I  absolutely  started  from  the 
eye-piece  of  the  telescope,  at  the  glare  of 
a  superb  one  which  fell  about  20°  azi- 
muth west  of  south,  and  obliquely.  Stone 
thought  that  it  lightened,  though  his 
back  was  to  it,  and  it  was  hid  from  him 
by  trees.  It  left  a  narrow,  vivid,  and 
distinctly  crooked  train,  which  lasted  20 
seconds,  and  admitted  of  being  steadily 
contemplated.  This  meteor  was  equal  to 
Venus,  at  her  brightest  here:  and  fought 
to  mention  that  Venus  here  casts  a  strong- 
shadow,  in  which  all  the  most  minute 
parts  of  objects,  as  the  leaves  of  trees,  &c. 
are  perfectly  well  distinguished,  not  only 
against  the  white  wall  of  a  house,  but  on 
the  ground.  You  may  be  sure  that  I 
shall  look  out  again  next  13lh  and  14th 
of  November,  should  I  still  be  here; 
though  I  can  hardly  suppose  the  thing  to 
he  more  than  an  accidental  coincidence : 
however,  I  have  seen  no 
meteor  since."*— Athenaum. 
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Hutchison's  double-lifting  gaso- 
meter. 

Sir, — Clovis  and  Stephen  Hutchison 
are  distinct  individuals — not  one  and  the 
same  person  as  Mr.  Tait  insinuates;  I 
am  equally  independent  of  the  contend- 
ing parties,  and  should  enjoy  the  same 
pleasure  in  speaking  favourably  of  Tail's 
invention,  as  in  describing  the  value  of 
Hutchison's. 

Mr.  Tait  complains  most  grievously  of 
the  following  sentence  from  my  letter  of 
the  4th  of  February : — "  I  know  also  that, 
though  he,  Tait,  succeeded  in  getting  a 
trial  made,  he  suffered  the  pain  of  wit- 
nessing its  complete  failure."  I  repeat 
the  assertion,  and  am  prepared  to  pro- 
duce my  authority. 

In  the  mean  time,  perhaps  Mr.  Tait 
will  refer  me  to  the  '*  time  and  place" 
when  and  where  his  gasometer  may  have 
been,  or  is  still  to  be  seen  in  actual  opera- 
tion.   If  Mr.  Tait  will  give  me  "  ocular 

Cf"  that  I  have,  by  wilful  and  del i- 
.te  misrepresentation,  cast  base  and 
unfounded  aspersions  upon  his  character 
as  "  a  professional  man,"  I  will  person- 
ally (and  he  shall  then  sea  who  Clovis 
is,)  grant  him  that  reparation  which  he 
would  be  entitled  to.  But,  at  present,  I 
entertain  the  identical  opinions  I  have 
hitherto  given  publicity  to. 

We  are  informed  by  Mr.  Tait,  that  in 
the  autumn  of  last  year  S.  Hutchison 

lings  against  the  City 
ly;  this  circumstance  I  was 
_  ire  of,  and  I  am  also  equally 
ignorant  of  the  cause  which  may  have 
induced  Mr.  H.  to  relinquish  his  intention 
of  bringing  his  patent  before  a  court  of 
justice.  It  may  be  in  consequence  of  the 
reason  assigned  by  Mr.  Tait;  but  what- 
ever determinations  Mr.  Hutchison  has 
come  to  in  this  respect,  or  in  respect  to 
future  proceedings,  he  will  not  he  so  in- 
discreet as  to  announce  them  to  the  world. 

The  latter  part  of  my  letter,  published 
it}  the  654th  Number  of  your  Magazine, 
contains  what  I  considered  a  circum- 
stantial and  satisfactory  illustration  of 
the  imperfections  of  Tail's  gasometer, 
which  are  se  apparent,  that  an  examina- 
tion would  suffice  to  convince  any  indi- 
vidual (excepting  Mr-  Tail  himself)  of 
the  nselessness  of  his  apparatus ;  and  I 
to  the  thousands  of  scientific  men 
in  the  habit  of  daily  consul  ting 
the  pages  of  the  Mechanics  Magazine, 
whether,  in  thocourseot  bis.  most  intem- 


perate letter,  Mr.  Tait  has  refuted  any 
one  of  the  arguments  wMeh  I  have  urged 
against  the  praetieabiHty  of  his*  inven- 
tion ?  On  the  contrary,  he  has  contented 
himself  with  vague  and  unconnected 
generalities,  and  evaded  the  specific  ques- 
tions which  I  called  upon  him  to  answer. 
This  evasion  amounts  to  a  tacit  admission, 
on  the  part  of  Mr.  Tait,  that  his  inven- 
tion is  altogether  indefensible.  All  he 
claims  is  the  priority  of  idea;  and  this 
claim  has  been  admitted. 

Mr.  Tait  concludes  his  letter  by  a  re- 
ference to  that  document,  written  by  him- 
self, to  which  I  alluded  in  my  reply 
dated  the  4th  of  February.  I  have  again 
examined  it,  and  cannot  find  a  single  in- 
timation of  Hurst's  invention,  ft  was 
evidently  written  for  the  purpose  of  im- 
pressing upon  the  minds  of  those  indi- 
viduals with  whom  the  writer  was  in 
communication,  that  he  alone  was  the  ori- 
ginal inventor  of  the  telescope-gasometer. 
The  name  of  Hurst  was  never  mentioned, 
although  that  gentleman  was,  indispu- 
tably, the  first  inventor.  Hurst  was  dead 
—his  body  lay  mouldering  in  the  grave 
— and  death  had  closed  his  lips  for  ever; 
therefore  Mr.  Tait  thought  he  could  ap- 
propriate the  invention  to  himself  with 
impunity.  Keeping  these  circumstances 
in  view,  what  shall  we  say  to  the  follow 
ing  words  from  his  last  epistle  ?-— u  I 
made  it  a  point  of  honour,  while  recom- 
mending my  own  gasometer,  to  mention 
at  the  same  time  that  which  had  been 
previously  erected  by  Mr.  Hurst,,  ef 
Leeds."  Mr.  Tait  here,  after  a  lapse  of 
nearly  twelve  years,  takes  Hamlet's  ad- 
vice, and  "  assumes  a  virtue,"  But 
would  this  magnanimous  admission  of 
Mr.  Hurst's  priority  have  been  made,  had 
I  not  previously  informed  the  world  of  it 
in  my  letter  of  the  4th  of  February  ? 

The  mode  of  suspension,  which  Mr. 
Tait  has  taken  such  infinite  credit  to  him- 
self for  having  first  recommended,  had 
been  in  use  since  the  year  1807 ! 

To  end  the  controversy,  I  call  upon 
Mr.  Tait  to  produce  me  an  exact  repre- 
sentation of  Hurst's  gasometer,  with  his 
pretended  improvements,  so  that  it  may 
be  placed  in  juxta-position  with  Hutchi- 
son's; the  public  will  then  be  able  to 
decide  upon,  the  subject  in  dispute. 
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TDOD  OF  EMPLOYING  THE  ESCAVE  STFAM  OF  A  STEAM-ENGINE  FOR  DISTILLING 
AMD  OTHER  Ft) P, POSES.  INVENTED  AND  PATENTED  BT  CAPTAIN  DAVIS  EMBREE, 
OF  MEW  RICHMOND)  OHIO. 


The  cut  is  intended  to  represent  the 
beater  (or,  as  it  is  sometimes  called,  con- 
denser,) of  a  steam.engine.  This  is  laid 
down  45  inches  in  diameter,  and  30 
inches  high.  It  matters  not  what  shape 
it  has,  but  its  contents  ought  to  be  greater 
than  the  contents  of  the  cylinder;  three 
or  four  times  as  large  would  be  no  dis- 
advantage: part  of  an  old  steam-boat 
boiler  would  make  a  good  one.  At  the 
top  is  an  opening  of  6  inches  diameter — 
over  this  there  is  a  cast-iron  pipe  8  inches 
diameter  in  the  clear,  and  12  inches  high : 
a  valve-seat  at  the  bottom  with  4f  inches 
opening,  and  a  guide  for  the  stem  of  the 
valve  of  the  same  casting.  At  the  top  of 
the  pipe  there  is  a  common  cap  with  a 
hole  and  stuffing-box  as  a  guide  for  the 
upper  end  of  the  valve-stem ;  an  arm 
and  elbow  is  cast  to  this  pipe,  5  inches 
in  diameter,  to  which  a  copper  pipe  of 
the  same  diameter  may  be  attached  to 
carry  off  the  waste  Meam.  The  valve 
ought  to  weigh  about  40  pounds,  and  be 
cast  with  a  hollow  at  the  top  to  receive 
lead  to  regulate  the  weight.  The  size  of 
the  valve  might  be  5J  inches  in  diameter, 
and  6  or  6$  high.  If  it.  be  made,  to 
weigh  46  pounds  on  a  41  inch  opening, 


it  will  be  about  2$  pounds  to  the  inch. 
The  stem  of  the  valve  should  be  wrought, 
iron  ;  a  screw  should  be  cut  on  the  top 
of  the  stem;  there  should  be  a  small  bail 
or  handle  to  screw  on  it,  so  as  to  hook  it 
up,  and  allow  the  steam  a  free  passage 
when  not  in  use.  The  lower  pipe  to  the 
right  hand,  with  a  cock,  is  the  supply- 
pipe  from  the  heater  to  the  force-pump 
2|  inches  diameter,  placed  within  4  inches 
of  the  bottom  of  tne  heater;  the  next 
above  it  is  the  scape-pipe  from  the  cy- 
linder to  the  heater,  5  inches  in  diameter. 
The  next  (or  bent)  pipe  carries  the  steam 
from  the  heater  to  the  stills  ;  this  should 
be  2«  inches  in  diameter,  with  a  large 
cock,  affording  the  same  vent  This  pipe 
and  cock  will  not  answer  with  less  vent 
than  2  inches  in  diameter.  The  next  is 
an  open  wooden  spout,  from  the  top  of 
the  flake-stand  to  a  pipe  that  descends 
into  the  heater ;  through  this,  there  must 
be  kept  a  constant  stream  of  water  to 
supply  the  engine.  The  pipe  into  the 
beater  should  be  of  copper,  2  inches  in 
diameter,  87  inches  long,  descending 
within  two  inches  of  the  bottom  of  the 
heater,  with  a  cock  in  it  to  regulate  the 
supply.  At  the  top  of  this  pipe  there 
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should  be  a  kind  of  funnel,  6  or  8  inches 
in  diameter,  in  which  a  strainer  ought  to 
be  placed ;  this  funnel  can  have  a  lip  that 
will  let  off  any  surplus  water  into  a 
wooden  spout,  to  be  carried  off.  The 
bent- pipe  to  the  left  hand  is  the  waste, 
pipe,  to  carry  off  any  surplus  water  that 
may  be  let  into  the  heater.  This  must 
descend  (into  the  ground,  if  necessary) 
87  inches,  and  rise  again  to  the  same 
level.  It  ought  to  be  2  inches  in  dia- 
meter, and  be  placed  7  inches  from  the 
bottom  of  the  heater. 

The  principles  upon  which  the  ma- 
chinery herein  described  operates,  are  as 
follow  :— 

Water,  and  many  other  fluids,  weigh 
8 lbs.  per  gallon ;  the  gallon  contains 231 
cubic  inches ;  therefore  a  vessel  contain, 
ing  water,  or  other  fluids  of  equal  weight, 
to  the  depth  of  68  inches,  will  be  about 
2  lbs.  to  the  inch.  Hence  a  valve  placed 
on  the  heater  of  an  engine,  which  weighs 
2J  lbs.  to  the  inch,  will  force  steam  from 
the  body  of  the  heater,  through  a  pipe  or 
tube  to  the  bottom  of  such  vessel  and 
boil  it.  The  quantity  wanted  can  be 
regulated  by  a  stop-cock,  and  the  re- 
mainder  will  pass  off  through  the  valve. 

In  order  to  pass  water  into  the  heater 
of  an  engine  under  this  press  of  steam, 
there  must  be  a  head  raised  of  greater 
weight  than  the  valve,  say  87  inches 
high,  which  will  be  about  3 lbs.  to  the 
inch. 

If  a  surplus  of  water  be  let  into  the 
heater,  it  can  be  carried  off  by  a  waste- 
pipe,  which  should  descend  87  inches, 
and  then  rise  to  the  same  level  i  by  this 
means  a  column  of  water  will  be  pre- 
served in  the  pipe,  which  will  prevent 
the  steam  from  escaping,  and,  at  the 
same  time,  let  off  any  surplus  water. 
The  shape  and  size  of  machinery  can  be 
varied  at  pleasure,  taking  care  to  preserve 
the  principles  mentioned. 

By  this  operation,  there  will  be  a  back 
lash  or  counter  pressure  on  the  head  of 
the  piston,  of,  say  24  lbs.  to  the  inch. 
Several  months'  experience,  however,  at 
the  Richmond  steam-mill,  has  proved, 
that  this  is  more  than  over-balanced  by 
the  additional  heat  the  water  acquires  in 
the  heater,  in  consequence  of  the  pres- 
sure of  the  steam.  The  water  is  thrown 
into  the  boilers  of  the  engine  in  a  boiling 
state.  It  therefore  takes  less  fuel  to  drive 
a  mill  with  stills,  in  tins  way,  than  it 


does  to  drive  the  mill  without  the  stills  in 
the  usual  way.   The  power  required  is 
trifling ;  it  is  the  great  bodv  of  heat  con 
tained  in  the  scape-steam,  that  is  brought 
iuto  use  by  this  invention. 

In  distilling  with  this  weight  of  valve, 
care  ought  to  be  taken  to  have  the  depth 
of  the  beer  in  stills,  and  the  depth  of 
singlings  in  the  doubler,  added  together, 
less  than  58  inches.  Some  inches  are 
frequently  added  to  the  depth  by  the 
condensation  of  steam,  particularly  in 
boiling  cold  charges  at  the  commence- 
ment of  the  work.  The  quantity  of  beer 
made  use  of  as  a  charge,  ought  to  be 
kept  as  nearly  the  same,  at  every  tsharge, 
as  possible.  A  tube  should  be  fixed  in 
the  vessel  used  as  a  heater,  at  the  proper 
height  to  hold  a  charge,  with  a  spout 
from  it  into  the  cistern  where  the  beer- 
pump  stands,  to  carry  back  what  may  be 
pumped  over  the  requisite  quantity.  It 
is  also  necessary  to  double  at  every  charge, 
so  as  to  keep  the  same  weight  in  the  stills 
at  all  times,  or  the  running  will  not  be 
regular. 

Iu  using  the  scape-steam,  there  is  a 
complete  system  of  balancing;  the  co- 
lumns of  water  in  the  pipes  at  the  heater 
are  slightly  kept  in  motion,  swelling  and 
sinking  as  they  outweigh  the  valve ;  the 
valve  may  be  said  to  float  in  steam, 
gently  touching  its  seat,  then  rising  at 
every  new  impulse ;  while  the  stills  pour 
out  a  stream  of  condensed  liquor  with  a 
regularity  that  can  scarcely  be  surpassed 
by  any  thing  in  nature. 

^^^^^^ 

THE  ONLY  SAFE  POSITION  OF  IRON  SAFES. 

The  following  observations  on  the  in- 
security of  the  ordinary  iron  safes,  and 
on  the  only  effectual  method  of  preserv  • 
ing  books  and  papers,  and  other  valuable 
property,  are  from  the  pen  of  Mr.  Dwight 
of  the  New  York  Daily  Advertiser— a 
good  authority,  since  he  had  the  greater 
part  of  his  property  deposited  in  safes 
destroyed  during  the  late  fire,  and  saved 
much  property  not  so  deposited  by  the 
means  mentioned  below.  They  are  well 
worthy  of  consideration : — 

"  We  thought  we  would  watt  a  day  or  two 
before  we  mentioned  our  own  case,  as  things 
have  become  more  settled  and  people  thinking 
about  rebuilding,  we  would  state  that  wc  had 
apparently  one  of  the  finest  safes  in  the  world, 
built  full  two  feet  thiek  of  stone,  with  an 
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outer  and  inner  iron  door ;  in  this  safe  were 
deposited  a  large  quantity  of  old  papers  and 
books*  We  felt  confident  of  their  security, 
but  after  the  fire  was  subdued,  although  the 
safe  stood  entire,  the  books  were  so  completely 
consumed,  that  hardly  a  handful  of  dust  re- 
mained. In  the  Merchants'  Exchange  there 
were  some  twenty-nine  safes  similar  to  ours. 
As  for  iron  chests  we  hear  the  same  accounts 
from  all  parts  of  the  city j  even  Mr.  Delano, 
the  celebrated  maker  of  these  chests,  we  learn, 
had  all  bis  iron  chest*  destroyed  by  the  fire, 
and  has,  or  will  claim,  bis  loss  from  the  in- 
surance offices  for  the  same*  There  is  one 
mode,  however,, where  books  and  papers  may 
be  saved,  and  that  is  by  building  a  safe  or 
depositing  an  iron  chest,  in  the  vault  under 
the  side  walk  (foot  pavement)!  We  know  of 
a  number  of  persons  who  had  their  books 
placed  in  chests  in  vaults,  and  have  found 
them  all  safe.  We  saved  three  or  four  thou- 
sand dollars  worth  of  paper  and  type,  nx  a 
coal  vault,  under  the  street,  and  millions  of 
property  might  have  been  saved  by  adopting 
our  plan*  When  the  fire  was  raging  and 
spreading  to  an  appalling  extent,  and  when 
property  which  had  been  twice  removed  to 
distant  places  bad  been  destroyed, — when 
there  appeared  to  be  no  limit  to  the  devour- 
ing element,  nor  security  for  the  goods  de- 

rlted,  we  resolved  to  place  our.  goods  in 
coal  vault  under  the  side  walk  ;  the  pro- 
ject was  ridiculed  by  many  persons,  who 
witnessed  the  men  taking  in  the  goods.  But 
although  every  building  in  the  range  was 
burnt,  and  the  ruins  filled  the  side  walks 
above,  yet  the  property,  which  consisted  of 
type  and  paper,  articles  as  easily  injured  by 
fire  as  any  other,  were  found  perfectly  secure 
and  uninjured.  The  valuable  experience  we 
have  induces  us  in  the  strongest  manner  to 
urge  the  building  of  vaults  under  the  side 
walks,  and  the  placing  of  safes  for  books  in 
them.  We  would  also  recommend  persons 
who  have  opium  and  other  valuable  goods,  to 
place  them  in  vaults,  where  we  ar 
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Sir, — Observing  with  regret  the  nu- 
merous accidents  occasioned  by  the  com- 
mon mode  of  heating  conservatories,  &c, 
and  having  seen  the  little  attention  this 
subject  has  generally  met  with,  I  offer 
the  following  remarks  on  the  method  now 
sometimes  employed  (viz.  by  the  circula- 
tion of  he*  water),  hoping  they  may  not 
l^o*  deemed  on  worthy  your  valuable 
rages. 

To  bear  out  my  succeeding  remarks,  t 


must  first  state  the  princi pie  on  which  the 
actiun  depends.  A  boiler  is  placed  outside 
the  house,,  the  bottom  of  which  is  very 
little,  if  any  thing,,  below  the  floor  of 
the  conservatory,  and  from  the  top  of  this 
proceeds,  the  pipe,  which  conveys  the  hot 
water  through  the  house.  Now  as  this 
pipe  is  required  to  pass  near  the  floor,  it 
must  fall  to  that  level  before  it  enters  the 
house ;  this  amounts,  in  some  cases,  to 
J  the  whole  fall  of  the  water.  Suppos- 
ing this  effected,  the  pipe  then  proceeds 
in  a  horizontal  direction,  qjuite  round  the 
inside  of  the- building,  to  be  heated,  and 
then  repassing  through  the  wall,,  com- 
pletes the  descent  to  the  bottom  of  the 
boiler.  Sometimes,  instead  of  this,  the 
hot  water-pipe,  as  it  may  be  termed,  after 
leaving  the  boiler,  passe?,  in  some  cases, 
horizontally  along  the  middle  of  the 
building,  and  when  at  the  far  end  falls 
underneath,  about,  six  inches,  and  then 
returns  also  horizontally,  passing  through 
the  wall  and  returning,  as  before,  to  the 
bottom  of  the  boiler. 

The  current  is  in  either  case  produced 
by  the  greater  density  in  the  descending 
or  cold  water  pipe  overcoming  the ,  pres- 
sure of  the  water  in  the  boiler,  which,  lit 
fact,  constitutes  the  ascending  pipe  ;  this 
being  tendered  lighter  by  the  heat  im  • 
parted.  Now  the  horizontal  piping  may 
he  considered  as  merely  forming  a  con- 
nexion between  the  top  part  of  the  as- 
cending and  descending  pipe;  the  effective 
length  of  fall  will,  therefore,  be  the  per- 
pendicular distance  between  the  highest 
and  lowest  point  in  the  current ;  ana  the 
sooner  we  attain  this  highest  point,  and 
the  longer  we  maintain  it,  the  more  the 
water  will  cool,  and,  consequently,  the 
greater  will  be  its  density  before  it  reaches 
the  descending  pipe.  If  we  therefore 
place  the  top  of  the  boiler  instead  of  the 
bottom  on  a  level  with  the  conservatory 
floor,  carry  the  top  pipe  perpendicularly 
up  about  a  foot,  and  then  convey  it  hori- 
zontally through  the  wall  and  quite  round 
the  inside  of  the  building,  not  permitting 
any  fall  until  we  arrive  at  the  point  from 
which  we  started ;  and  then  repassing  the 
wall,  make  the  descent  at  once  to  the 
bottom  of  the  boiler ;  we  shall  have  the 
hottest  water  in  the  ascending  pipe  (which 
was,  as  I  before  stated,  principally  formed 
by,  the  boiler),  and  the  coldest  in  the  de- 
scending pipe  ;  instead*  of  which,  by  the 
usual  method  of.  proceeding,  we  obtain  a 
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I  now  suggest  another  alteration,  which, 
I  think,  is  equal  in  importance  to  die 
preceding;  I  mean  with  regard  to  the 
form  of  the  boiler,  which  is  merely  used 
to  keep  imparting  heat  to  the  ascending 
current  as  fast  as  it  is  given  out  in  the 
horizontal  piping.  Supposing  the  whole 
of  tire  water  removed,  except  that  portion 
or  column  directly,  between  the?  mouth  of 
the  pipe,  which  leads  it  into  the  house, 
and: the. one  which  returns  it  to  the  boiler, 
the  current  would  proceed  without  any 
impediment.  In  tact,  1  consider  the  rest 
of  the  water  as  only  prejudicial,  by  ab* 
sorbing  a  great  part  of  the  heat,  and 
producing  in  itself  a  number  of  currents 
and  counter-currents  quite  independent 
of  that  in  the  pipes,  caused  by  the  radia- 
tion of  heat  and  consequent  cooling,  of 
the  water  at  the  top  of'  the  boiler..  To 
supply  this  loss  from  the  boiler,  frequently 
nsquires  one-sixth  as  much  as  to  maintain 
the  loss  by  the  pipes,,and  it  takes  at  least 
seven  times  as  loug  to  raise  it  to  the  ne- 
cessary temperature.  Were  itnot,  there- 
fore, for  the  greater  danger  of  burning 
<he  pipes,  we  might  employ  a^  common 
cast-iron  pipe  in  hs  place  ;  but  arit  is,  I 
would  recommend  a  wrought-iron  plate 
rivetted  into  a  cylindrical  tube  about 
three  times  the  diameter  of  the  horizontal 
piping,  causing  the  flue  to  wind  spirally 
round  it  from  top  to  bottom.. 

The  waste,  I  suppose,  to  be  supplied 
hi  the  usual  manner,  viz.  by  a  globe 
placed  a  little  above  the  highest  point  in 
the  current ;  whicli  globe  I  would  recom- 
mend to  be  always  provided  with  a  steel- 
yard valve,  to  keep  in  the  steam  which 
form*  although  the  water  should. in 
boil. 


Hoping  these  remarks  may  not  prove 


Mr.  Editor, 
E.J. 


MR.  PERKINS'S  TO  PROVED  STEAM-BOILBB. 

Sir,— In  your  Magazine  of  the  13th 
elfc  you  have  taken  notice  of  the  last 
modification  of  my  steam-boiler.  I  should 
have  passed  over  this  attack  upon  me,  as 
(have  all  other*,  in  silence,  had  it  not 
been  for  what  you  have  stated i  as  to  a 

youwc 


to  say  was  made  on  the  Liverpool  and 
Manchester  Railway,  but  not  adopted, 

Now,  sit,  I  will  state  a  fact  (which 
will  give- yoiL  an. opportunity  of  correcting 
this  error),  which  is,  that  neither  my-  pre- 
sent: boiler,  nor  any  other  which  bears  the 
least  resemblance  ,  to  it,  was  ever  on  the 
Liverpool  and.  Manchester,  ox  any  other 
railway. 

No  one  can  with  truth  assert,  that  I 
have  ever  had  any  kind  of  boiler  of  my 
construction  on  any  railway;  You  have 
undoubtedly  been  misinformed  by  some 
interested  engineer,  who  most  likely  knew 
that  r  had  been  on  the  Liverpool  and 
Manchester  Railway  attempting  to  cure 
some  of  the  defects  of  their  boilers,  where, 
however,  I  soon  saw  enough  to  be  satis- 
fied that  nothing  short  of  a  radical  change 
in  their  construction  would  ensure  suc- 
cess ;  and  this  change,  I  hope,  I  have 
now  effected. 

You  willf> doubtless,  see  the  propriety  of 
giving  this  reply  an  early  insertion,  in 
vour.  Journal. 

Yours  respectfully, 

Jacob,  Perkins. 

London,  March  %  1S3S. 

[We  regret  the  inaccuracy,  into  which 
we  have  been  betrayed,  respecting  Mr. 
Perkins's  boiler;  but  he  has  himself,  in 
some  measure,  to  blame  for  it.  We  re- 
member well  to  have  seen  it  stated  more 
than  once  in  the  newspapers,  that  Mr. 
Perkins's  new  boiler  was  on  trial  on  the 
Liverpool  and  Manchester  Railway,  and 
doing  great  wonders' there1;  but  we  never 
happened  to  meet  with  any  contradiction 
of  tliis  (as  it  now  appears*  to  be)  very 
«  flattering  tale,"  and  think  we  may  ven- 
ture to  assert,  that  none  ever  appeared. 
"  Silence"  under  attacks  is  as  often  an 
affair  of  mere  temperament  as  of  lofty 
sentiment,  and  under  most  circumstances, 
a  very  questionable  virtue;  but  of  "  si- 
lence "  under  false  praise,  there  can,  we 
presume,  be  but  one  opinion.  His*  of  course, 
quite  possible  that  Mr.  Perkins  himself 
may  not  have  seen  or  heard' of  the  state- 
ment we  allude  to ;  but  whether  aware  of 
it  or  not,  the  fact  of  such  a  statement 
having  been  long  current 
dieted,  is,  so  far  as  we  are 
apology— if  not 
—Ed.  M.M.] 
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THB  PATENT  CAOUTCHOUC  CASE. 
Macintosh  and  Co.  v.  Everington  and  Ellis. 
We  have  to  congratulate  not  only  the 
plaintiffs,  but  all  who  invent,  or  are  in- 
terested in  inventions,  on  the  successful 
issue  of  the  action  brought  by  Messrs. 
Miciotosh  and  Co.  in  support  of  their 
patent,  which  Messrs.  Ellis  and  Evering- 
ton had  infringed— a  very  full  report  of 
which  we  now  give. 

The  decided  turn  which  the  feelings 
of  Judges,  Jurors,  and  the  public  have 
taken  in  favour  of  iuventors,  appears  to 
us  not  one  of  the  least  important  of  the 
multitudinous  chauges  of  the  present 
day.   We  will  not  stop  just  now  to  say 
how  it  came  to  pass  that  a  notion  should 
prevail,  that  those  who  labour  with  the 
intellect  (and  whose  labour,  after  they 
have  taken  their  own  due  share  of  profit 
out  of  it,  is  of  all  others  the  most  prolific 
of  benefit  to  their  fellow  men),  should 
not  be  entitled  to  as  effectual  and  as 
zealous  a  protection  as  those  who  labour 
only  with  the  body.   A  better  state  of 
things  is  evidently  approaching :  a  British 
jury  has  again  decided,  that  substantial 
justice  in  these  matters  shall  be  dispensed 
in  spite  of  technical  objections.   The  ver- 
dict which  so  righteously  secured  Messrs. 
Mackintosh's  and  Co.'s  patent  is  another 
and  a  decisive  blow,  both  at  the  old  mon- 
strous legal  theory  of  patents  and  at  the 
prevalence  of  the  robber-like  maxim, 
which  has  too  long  influenced  many  in 
.  the  manufacturing  world,  "  that  any 
patent,  whether  good  or  bad,  is  fair 
game  to  him  who  can  either  elude  or 
upset  it."    For  our  parts,  strenuously 
as  on    the   one  hand  we  shall  op- 
pose any  law  or  practice  which  leaves  a 
patentee  at  liberty  to  claim  any  thing  or 
nothing  as  his  whim  or  his  interest  may 
dictate,  without  regard  to  what  is  his 
real  invention  ;  we  shall,  oa  the  other,  do 
our  best  to  establish  the  sentiment,  that 
he  who  robs  another  of  bis  invention,  and 
succeeds  by  legal  tricks  in  establishing 
the  wrong,  is  no  better  than  a  swiudler, 
who  may  chance  to  escape  conviction 
through  want  of  evidence.   In  the  pre- 
sent instance,  however,  justice  is  not 
defeated. 

We  forbear  further  comment;  the 
offence  committed  by  the  defendants  has, 
unfortunately,  been  too  common  to  allow 
us  to  single  them  out  for  such  censure  as 
the  merits  of  the  case  itself  really  call 
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for.  But  as  the  most  effectual  defence 
of  an  invention,  even  under  the  best  laws, 
will  ever  be  found  in  a  strong  and  en- 
lightened public  opinion,  we  shall  not 
forbear  to  point  out  in  future  cases  the 
enormity  of  this  most  nefarious  practice. 

COURT    OF    COMMON    P LIS  AS,    GUILD  HALt, 
25TH  FEB.,  1836. 

Be/or*  Lord  Chief  Justice  Tindal,  and  a  Special 
Jury. 

MACINTOSH  V.  BViaiNOTON. 

Mr.  Walton  opened  the  pleadings. 
The  Attorney- General— My  Lord  and  Gen- 
tlemen of  the  Jury,  my  friend  has  very  dis- 
tinctly  and  lucidly  stated  the  various  issues 
joined  on  this  record.  You,  gentlemen,  have 
to  decide  whether  Mr.  Macintosh's  patent 
for  making  Macintosh's  waterproof  cloaks, 
be  valid  or  invalid. 

Gentlemen,  you  have  often  heard  of  these 
cloaks;  the  invention  is  applied  to  various 
other  articles,  but  the  cloaks  have  obtained 
the  greatest  celebrity.  This  patent  has  be- 
come almost  as  well  known  as  Watt  and 
Bolton's  patent  for  making  steam-engines, 
or  Ark  w  i  jght's  for  making  spinning  machines. 
■•  Gentlemen,  this  patent  was  taken  out  in 
the  year  1823  ;  it  was  respected  until  within 
"the  last  few  months:  it  has  lately  been  in- 
fringed by  the  defendants,  Messrs.  Ellis  and 
Everington,  and  one  or  two  others,  who  are 
acting  in  concert  with  them.  I  think  that  it 
is  a  strong  presumption  in  favour  of  its  vah- 
dity,  that  no  one  has  called  it  in  question  for 
a  considerable  series  of  years,  and  not  until  it 
is  within  less  than  two  years  of  the  period  of 
its  expiration* 

But,  gentlemen,,  it  has  now  become  po- 
pular; it  is  also  become  very  profitable; 
therefore  is  it  invaded,  and  an  attempt  made 
to  upset  it.  After  all  these  years  of  undis- 
puted validity,  is  it  now  to  be  said  that  Mr. 
Macintosh  was  not  the  true  inventor  of  the 
expedient  by  which  he  has  gained  this  long 
wished  for  object;  and  that  if  it  be  a  true 
invention,  that  be  has  not  sufficiently  speci- 
fied the  nature  of  the  process  according  to 
the  condition  of  the  patent  that  was  granted. 

Gentlemen,  the  great  object  of  Mr.  Macin- 
tosh, and  of  others  who  preceded  bim,  was  to 
obtain  a  substance  fit  for  application  to 
flexible  fabrics,  and  yet  impervious  to  air  and 
water.  Various  attempts  were  made  by 
others  to  accomplish  that  purpose;  and  it 
had  been  partly  accomplished.  There  were 
cements  of  differerent  descriptions,  and  differ- 
ent processes  were  used,  but  none  of  them 
succeeded.  Either  the  cement  was  not  flexi- 
ble when  the  oil  with  which  it  was  originally 
mixed  up  was  evaporated,  or  there  were  other 
objections  that  rendered  the  process  useless. 
Mr.  Mackintosh  Set  himself  to  work  to  remedy 
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these  defects ;  and  be  discovered  a  mode  by 
which  the  object  was  effectually  gained.  He 
applied  a  cement  made  of  Indian  rubber, 
which  is  brought  from  South  America,  the 
native  name  of  which  is  caoutchouc — I  may 
just  as  well  call  it  Indian  rubber,  if  you 
please*  The  cement  is  made  of  dissolved 
Indian  rubber,  and  consists  of  that  alone. 
The  object  was  to  obtain  a  solvent  of  this 
Indian  rubber,  which  solvent  should  be  eva- 
porated, and  which  should  leave  the  Indian 
rubber  alone  as  the  cement,  lie  then  had  a 
double  or  a  treble  fabric;  he  introduced 
this  cement  between  the  folds  of  the  substance 
which  was  to  be  made  impervious  to  air  and 
water,  and  put  the  folds  together  and  pressed 
them ;  the  oil  which  was  the  solvent  was 
evaporated,  and  nothing  remained  by  way  of 
cement,  except  the  Indian  rubber:  thus  one 
fold  was  closely  united  with  the  other,  and  the 
fabric  became  wholly  impervious  both  to  air 
and  water.  It  could  then  be  applied  to 
various  purposes,  such  as  making  flexi- 
ble air-tight  and  water-tight  vessels  and 
tubes;  and  above  all  to  cloaks,  which  are 
light,  flexible,  comfortable,  and  entirely 
waterproof. 

Gentlemen,  he  took  out  his  patent  for  this 
in  the  year  1823,  while  carrying  on  business 
at  Glasgow.  He  specified  his  invention  in 
the  words  that  I  will  now  read  to  you,  "  J, 
the  said  Charles  Macintosh,  do  hereby  de- 
clare, that  my  said  invention  doth  consist  in 
a  manufacture  of  two  or  more  pieces  of  linen, 
woollen,  cotton,  silk,  leather,  or  paper,  or 
other  the  like  substances,  any  or  either,  or 
combination  of  any  or  either,  the  same 
cemented  together  by  means  of  a  flexible 
cement,  the  nature  of  which  said  manufacture 
is,  that  it  is  impervious  to  water  and  air.'' 
Now,  be  goes  on  to  state  what  this  flexible 
cement  is :  "  And,  in  further  compliance 
with  said  proviso,  I,  the  said  Charles 
Macintosh,  do  hereby  describe  the  process 
which  I  have  found  the  best  for  performing 
the  said  manufacture,  by  the  following  des- 
cription thereof,  that  is  to  say,  I  prepare 
caoutchouc  by  cutting  it  into  very  thin 
shreds  or  parings,  and  then  steep  it  in  the 
substance  which  is  produced  in  making  coal 
gas,  commonly  called  coal  oil." 

Now  I  will  ask  particular  attention  to 
these  words,  because  I  understand  an  objec- 
tion is  to  be  founded  upon  them : — "  I  steep 
it  in  the  substance  which  is  produced  in 
making;  coat  gas,  commonly  called  coal  oil." 
M  The  quantity  of  these  ingredients  is  ex- 
tremely various,  and  the  relative  proportions 
to  be  employed  must  depend  on  the  quality 
of  each;  but  when  the  caoutchouc  is  of  the 
best  quality,  and  the  oil  pure,  from  ten  to 
twelve  ounces  of  the  former  to  a  wine  gallon 
of  the  latter,  will  be  found  to  answer.  This 
infusion  I  submit  to  a  gentle  heat,  obtained 


from  a  water  or  steam  bath,  and  I  employ 
constant  trituration  until  such  time  as  the 
ingredients  are  reduced  to  a  thin  pulpy  mass, 
when,  to  render  the  whole  as  homogeneous  as 
possible,  I  pass  it  through  a  very  fine  wire  or 
silk  sieve;  and  if  this  part  of  the  process 
has  been  duly  followed  out,  the  varnish 
will  then  be  without  any  granular  parti* 
cles,  and  will,  in  appearance,  resemble  thin 
transparent  honey.    Fabrics  or  substances 
effectually  united  by  cement,  thus  prepared, 
in  whatever  way  the  union  is  effected,  become 
both  air  and  waterproof ;  but  with  a  view  to 
prevent  the  cement  from  appearing  upon  the 
surface  of  the  manufactured  articles,  and  to 
insure  at  the  same  time  a  perfect  union  of 
the  substances,  I,  in  the  first  place,  distend 
the  substances  to  be  united,  and  with  a  brush, 
or  other  suitable  instrument,  lay  upon  the 
surface  of  each  an  uniform  layer  or  coating 
of  the  varnish  or  cement;  and  when  this 
coating  has,  from  evaporation  of  the  oil, 
which  is  extremely  volatile,  acquired  a  clam- 
my, viscous  consistency  (and  this  will  take 
place  in  a  shorter  or  a  longer  space,  in  pro- 
portion to  the  heat  of  the  atmosphere  and 
the  current  of  air  in  which  the  manufacture 
is  carried  on,  or  to  which  the  coated  surfaces 
may  be  exposed),  I  apply  the  varnished  side 
of  both  substances  to  each  other,  and  by 
means  of  a  calender  or  rollers,  or  other 
suitable  means,  I  powerfully  press  the  fabrics' 
or  substances  together,  whereby  they  become 
united,  and  are  rendered  a  compound  fabric 
or  substance;  and  thereafter  1  expose  this; 
compound  fabric  or  substance  in  a  stove  room 
or  other  suitable  place,  to  a  beat  of  from 
100  to  140  degrees,  for  the  double  purpose  of 
maturing  the  manufacture,  and  obtaining  a 
further  evaporation  of  the  oil,  which,  while* 
it  remains,  gives  off  a  disagreeable  effluvium. 
When  the  substances  to  be  united  are  of  an 
open  texture,  or  not  of  a  smooth  uniform 
surface,  I  apply  a  greater  number  of  coatings' 
of  the  cement  or  varnish;  and  when  three 
or  more  fabrics  or  substances  are  to  be  united 
together,  I  coat  with  the  varnish  the  sub* 
stance  or  substances  to  be  enclosed  on  both 
sides,  and  complete  the  process  as  before  sug- 
gested ;  further,  in  some  cases,  it  may  be" 
sufficient  to  apply  the  layer  or  coating,  or 
coalings,  of  the  varnish  upon  one  side  only 
of  one  of  the  fabrics  or  substances,  applying 
the  other  fabric  or  substance  uncoated  upon 
the  clammy,  viscous  surface  of  that  which 
has  received  one  or  more  coatings  of  the  var- 
nish, and  then  complete  the  process  as  before 
suggested."   He  goes  on  to  disclaim  that ' 
which  was  before  known,  so  that  all  the 
world  might  know  exactly  what  it  is  he 
claims  as  his  discovery.   He  says,  "  Now, 
whereas,  caoutchouc,  in  a  state  of  solution, 
and  dissolved  in  manner  hereinbefore  de- 
scribed, isweliknown  to  chemists  and  others, 
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and  not  new.;  therefore  I  do  not  claim  any 
right,  title,  or  privilege,  in  respect  of  the 
same;  but  a  manufacture  of  two  or  more 
pieces  of  linen,  woollen,. cotton,  silk,  leather, 
or  paper,  or  other  the  like  substance,  any  or 
either,  or  any  combinations  of  any  or  either 
of  the  same  cemented  together  by  means  of 
flexible  cement,  in  manner  thereinbefore  de- 
scribed, being,  to  the  best  of  my  .knowledge 
and  belief,  entirely  new,  and  never  before 
used. in  these  kingdoms,  I  do  hereby  declare 
this  to  be  my  specification  of  the  same,  and 
that  the  said  specification  doth  comply  in  all 
respects,  fully  and  without  reserve  or  dis- 
guise, with  the  said  proviso  in  the  said  in 
part  recited  .letters  patent  contained." 

.Now,  gentlemen,  by- this  specification  he 
perspicuously  and  fully  deseribed  the  process 
which  he  uses ;  he  marks  out  that  which  was 
before  known,  and  then  he  declares  that  of 
whiehhe  claims  the  discovery,  which  is  the 
applying  of  this  flexible  cement  composed  of 
dissolved  caoutchouc  in  the  manner  he  de- 
scribed, that  is,  by  putting  it  between  the 
two  folds  of  the  .fabric,  and  then  pressing 
them  together,  so  that  they  should  be  united 
by  the  cement,  and  thus  become,  from  the 
properties  of  that  cement,  impervious  to  air 
and  water. 

Gentlemen,  Mr.  Macintosh  continued  for 
some  time  to  carry  on  his  business  at  Glas- 
gow after  he  obtained  this  patent.  He  had 
considerable  difficulties  to  encounter  ,  in  in- 
troducing it  into  general  use;  there  were 
prejudices  against  it.  It  was  said  that  while 
it  certainly  was  impervious  to  air  and  water, 
it  stopped  perspiration ;  that  it  was  unfavour- 
able to  health,  and  so  on.  He  had  to  incur 
very  considerable  expense  in  showing  the 
public  what  were  the  advantges  of  it;  at 
last  it  became  popular;  it  has  been,  I  may 
say,  almost  universally  introduced;  and  just 
as  hie  patent  is  about  to  expire,  and  not  be- 
fore, has  it  become  very  juufitahle  to  Mr. 
Macintosh,  the  inventor. 

The  defendants  carry  on  business  in  this 
tows.  Mr.  Ellis,  soon  after  the  date  of  the 
patent,  had  some  negotiation  with  Mr.  Mac- 
intosh for  entering  into  business  with  him ; 
that  went  off,  and  new  Mr.  Ellis,  along  with 
Mr.  Everington,  has  made  cloaks .  and  other 
articles  precisely  according  to  the  specifica- 
tion which  I  have  read  to  you,,  that  is  to  say, 
according  to  it  in  substance, — upon  the  prin- 
ciple on  which  that  specification  is  founded. 

Gentlemen,  it  became  necessary  that  Mr. 
Macintosh,  and  those  who  are  now  his  part- 
ners (he  having  transferred  to  them  a  share 
in  the  patent)  should  vindicate  their  pro- 
perty, and 'accordingly  they  have  brought 
this  action.  Various  pleas  have  been  put 
upon  the  record.  My  learned  friend,  Mr. 
Watson,  was  obliged  to  make  almost  as  long 


a  speech  as  it  will  be  my  duty  to  make  in 
stating  them  to  you. 

In  the  firxt  place,  it  is  said  that  George  J  V. 
did  not  grant  that  patent  I  know  not  for 
what  object  that  was  put  on  the  record  turn 
concessit.  We  have  got  the  Letters  Patent 
of  George  IV.  under  the  Great  Seal  of  Eng- 
land, which  we  shall  produce.  I  suppose 
that  will  satisfy  my  friend,  Mr.  Serjeant 
Wilde.  They  first  say  this  is  all  imaginary  ; 
you  never  had  such  a  patent;  it  is  pure  in- 
vention of  you  to  say  that  the  King  ever 
granted  that  patent.  Gentlemen,  we  have 
got  it,  and  we  will  produce  it.  They  then 
say,  ■  We  never  infringed  your  patent**  .T 
shall  prove  that  distinctly  by  showing  that 
Messrs.  Ellis  and  Everington — 

The  Lord  Chief  Justice. — Is  there  a  plea  of 
not  guilty  f 

The  J ttornty -General. — Yes,  mylord,  it  is 
the  last  pica  of  all ;  it  escaped  me  for  some 


The  Lord  Chief  Justice. — I  was  not  aware 
of  that,  it  is  generally  put  in  the  front  rank. 

The  Attorney-General. — They  say  u  we  are 
not  guilty  of  the  infringement.''  1  shall 
show  that  just  as  clearly  as  I  shall  show  that 
George  J  V.  granted  the  Letters  Patent;  for 
I  shall  show  they  openly  and  publicly  exposed 
the  articles  in  their  shop.  1  nave  got  one 
which  was  purchased  there,  which  will  be 
produced  to  you ;  it  was  made  precisely  on 
the  principle  of  Mr.  Macintosh's  patent 
But  the  two  pleas  which  I  presume  are  really 
to  be  relied  on  are — first,  that  before  this 
patent  was  granted,  the  process  was  publicly 
practised;  and  secondly,  that  the  specifica- 
tion is  aiot  sufficiently  set  out 

Now,l  will  say  a  few  words  before  I  sit  down, 
on  each  of  these.  The  defence  is,  first,  that  ihis 
invention  was  not  new,  and  that  the  samething 
had  been  publicly  -practised  before.  Now;, 
that  there  had  been  various  attempts  and 
experiments  on  this  subject,  I  do  not  at  all 
doubt  or  deny  ;  that  is  the  case  with  every 
invention;  and  if  you  were  to  say  that  a 
patent  is  .to  be  invalid  because  experiments 
have  been  made  which  approached  it,  which 
have  come  even  within  one  step  of  it ;  why, 
then,  no  patent  could  possibly  he  established. 
But  even  the  most  important  inventions  have 
only  been  one  step  beyond  the  fruitless  ex- 
periments that  have  been  before  made  and 
were  abandoned.  Various  i cements  had  been 
made  before,  but  they  were  not  flexible 


which  remained,  which  injured  the  result 
Something  beyond  caoutchouc  was  intro- 
duced, or  if  caoutchouc  was  used ,  then  it  was 
not  used  in  the  manner  in  which  Mr.  Macin- 
tosh has  described  in  his  specification.  That 
all  former  .processes  were  unlike  that  which 
Mr.  Macintosh  has  described,  is  proved  by 
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patent,  these  waterproof  articles  were  not 
known,  though  attempts  had  been  made  to 
produce  them.  After  this  patent  had  been 
established,  and  he  had  taken  .these  means  to 
introduce  his  invention  into  the  public 
notice,  they  acquired  the  popularity  *I  have 
described. 

The  next  attempt  to  be  made  is  to  show 
that  this  specification  is  bad }  it  is  said  that 
we  claim  by  this  specification  every  sort  of 
flexible  cement.  Now  that  we  utterly  . deny. 
If  you  look  at  the  specification,  the  cement 
which  we  claim  is  caoutchouc  dissolved,  ap- 
plied and  evaporated  as  described  in  the  spe- 
cification. I  would  here,  gentlemen,  beg 
leave  to  quote  the  words — 1  would  say  the 
Hjemoraute  worus — 01  .uoru  lemeraeii  in  inc 
case  of  Hullett  and  Hague: — "  In  my  opinion 
(said  -his  Lordship)  a  great  deal  too  much 
acumen  has  teen  employed  in  criticising  sped' 
fictitious ;  as  {f  it  were  the  object  of  courts  of 
justice  to  upset  patents  instead  of  supporting 
(hem." 

Now,  you  are  not  to  apply  critical  acumen 
to  a  patent  of  this  sort ;  you  are  to  put  a  fair 
and  candid  construction  on  it;  you  are  to  see 
in  what  seme  the  language  is  used  by  the 
person  who  wrote  it— in  what  sense  it  would 
be  understood  by  all  men  who  wish  to  under- 
stand it,  and  to  put  a  fair  meaning  on  it.  I 
deny  that  there  is  the  smallest  pretence  for 
saying  that  the  claim  here  is  too  Huge,  since 
it  is  "  iu  manner  aforesaid"  that  the  claim  is 
4  the  manner  aforesaid" 


the  mode  of  "using  the  caoutchouc  as  a  flexi- 
ble cement.  But  from  what  has  taken  place 
elsewhere,  I  understand  it  will  be  put  in  front 
of  the  battle  that  we  have  not  properly  de- 
scribed the  solvent  because  we  have  called  it 
coal -oil,  and  have  said  that  it  is  produced  in 
making  coal-gas. 

'Now,  gentlemen,  1  will  beg  you,  in  COW- 
eidering  this  specification,  to  observe,  that 
this  is  no  part  of  our  invention ;  we  do  not 
undertake  to  decide  how  the  coal-oil  is  to  be 
manufactured,  we  state  that  it  is  coal-oil. 
Oar  object  is  to  identify  the  substance,  which 
was  then  perfectly  well  known  in  chemistry 
and  commerce.  We  say  that  it  is  coal-oil, 
and  that  you  ate  to  employ  as  a  solvent. 
The  perfect  excellence  of  the  coal-oil  is  this, — 
that  it  is  of  a  very  volatile  nature — that  it 
dissolves  caoutchouc— that  after  it  has  served 
this  purpose  it  evaporates,  and  leaves  the 
caoutchouc  exactly  as  it  was  before  solution 
— and  that  it  is  exceedingly  cheap.  There 
are  other  essential  oils  that  will  dissolve  the 
caoutchouc,  and  may  then  be  evaporated ; 
but  they  are  of  a  much  more  expensive  na- 
ture, while  this  answers  the  purpose  effectual- 
ly, and  is  the  most  economical  that  can  be 
employed.  Now,  gentlemen,  the  words  that 
we  make  use  of  in  this  specification  are 


>  by  cutting  it 
into  very  thin  shreds  or  parings,  and  then 
steep  it  in  the  substance  which  is  produced 
in  .making  .coal-gas,  commonly  called  coal- 
oil."  Now  I  will  tell  you  what  the  solvent 
is*  it  is  coal-oil ;  coal-oil  being  an  article 
which  is  perfectly  well  known  in  chemistry 
and  commerce.  They  say  that  is  not  pro- 
duced in  the  making  of  coal-gss. 

Now,  gentlemen,  in  the  first  place,  that  is 
a  mistake.  When  coal-gas  is  made,  three 
articles  besides  gas  are  produced:  ammo- 
niacal  liquor,  tar,  and  coal-oil.  Coal- oil 
floats  on  %the. surface  of  the  water;  it  is  then 
in  an  impure  state,  but  it  is  actually  pro- 
dueed  in  the  manufacture  of  coal-gas,  and  it 
is  from  a  manufactory  of  coal-gas  that  this 
oil  was  obtained  by  Mr.  Macintosh,  as  I 
shall  prove ;  with  that  coal-oil  so  obtained  he 
made  the  solution  or  varnish  which  he  em- 
ployed in  bis  manufactory  at  Glasgow. 

We  are  told,  I  understand,  that  instead  of 
this  being  called  coal -oil,  it  should  have  been 
called  naptha.  To  have  so  called  it,  would 
have  been  a  misnomer  ;  naptha  is.a  substance 
of  a  different  nature ;  it  is  obtained  from  the 
East,  and  found  floating  on  the  surface  of  the 
water  ;  it  is  quite  different  from  coaUoil ;  and 
if  it  had  been  -said  that  we  had  employed 
naptha  as  a  solvent  of  the  caoutchouc,  that 
alone  would  have  been  a  sufficient  ground  for 
invalidating  the  patent.  The  substance  that 
we  have  employed  as  a  solvent  is  coal-oil, 
which  is  pro  d  uced  in  the  manufacture  of  coal- 

Gentlemen,  1  'have  now  stated  all  the  ob- 
jections that  are  to  be  made  as  to  the  validity 
of  the  patent.  I  have.no  doubt  there  is  a 
very  formidable  combination  for  the  purpose 
of  upsetting  this  "valuable  and  profitable  pa- 
1  have  no  doubt  that  the  time  that  has 

been  most  industriously  employed  in  ransack- 
ing books  and  patents,  in  raking  up  every 
thing  that  has  been  attempted  in  the  way  of 
gaining  the  object  <which  this  patent  has 
effectually  attained. 

Gentlemen,  J  have  no  doubt  that  a  large 
body  of  evidence  will  be  brought  forward  on 
the  other  side,  as  is  always  'the  case  when 
attempts  are  made  to  upset  a  valuable  patent; 
but  when  you  have  heard  the  whole  of  that 
evidence,  gentlemen,  I  am  fully  convinced 
that  you  win  deem  it  .not  sufficient  to  justify 
you  in  invalidating  the  patent  whidh  is  our 
property,  and  which  has  now  become  so  va- 
luable .to, ns. 

Gentlemen,  I  will  call  before  you  a  great 
number  of  chemists  of  the  first  celebrity,  of 
the  greatest  4(111,  and  of  undoubted  honour 
and  integiity ;  they  who  will  tell  you  that 
this  was  new  to  them,  that  they  believed  it 
was  new  at  the  time  t lie  patent  was  taken  nut, 
and  that  if  it  had  been  discovered  before, 
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they  must  have  known  it.  I  will  call  a  work- 
man from  Mr.  Mackintosh'*  manufactory, 
who  will  tell  you  that  they  made  it  exactly 
according  to  this  specification,  not  departing 
from  the  specification  in  the  slightest  degree 
for  several  years  after  the  patent  was  taken 
out;  since  then  some  improvements  have 
taken  place  in  the  manner  in  which  the  cloth 
is  rolled,  but  down  to  the  present  hour  the 
manufacture  has  been  conducted  precisely  on 
the  same  principle. 

Gentlemen,  having  done  that,  I  shall  esta- 
blish a  strong  prima  facie  case.  From  what 
has  taken  place  elsewhere,  I  have  reason  to 
know  the  attempts  that  will  be  made,  and 
unless  something,  of  which  we  are  not  yet 
aware,  shall  be  brought  forward  in  the  course 
of  this  trial,  I  am  very  confident  that  the 
validity  of  this  patent  will  be  established. 


NOTIS  AND  NOTICES. 
The  Gun  Manufacture  of  Birmingham. —The 
Society  of  Gun-maker,  was  incorporated  in  the 
13th  Chailes  L  (1038),  under  the  name  of  the  Ma»- 
ter,  Warden.,  and  Society  of  Gun-makers  of  he 
Citv  of  London,  from  whote  manufactories  the 
Parliamenta.y  force.  In  the  Civil  Wars  were  .up. 
plied  with  fire-arm..  But  .no  ,  after  the  Restora- 
tion, this  branch  of  manufacture  naturally  found 
it.  way  to  Birmingham.  It  appear,  that  English 
manufactured  fire-arm.  were  not  held  in  very  high 
estimation  in  the  early  part  of  the  reign  of  William 
III. :  for  it  i.  .ail,  that  being  heard  at  one  of  hi. 
levee,  to  expre..  much  regiet  that  he  wai  obliged 
to  import  fire-arm.  from  Holand  at  much  expense 
*  ml  with  treat  difficulty,  Sir  Richaid  Newdigate, 
one  #f  the:  Members  of  PaiHameot  for  the  county 
of  Warwick,  being  present.  fPP0^™^";""- 
mended  hi.  Birmingham  con.tltu.nt.  to  hi.  Ma- 
hlf**  notice  a.  being  fully  competent,  If  duly  pa- 
tronise I,  to  obviate  the  difficulty  aJ> 
The  King  immediately  despatched  Sir  R:chard 
Nevnliitate  Into  Warwickshire  with  an  extensive 
order,  and  Birmingham  ha.  ever  »ince  been  a.  fa- 
mous for  the  manufactory  of  fire-arm.  a.  for  all 
other  ingenious  productions.  No  ■dequate  pro- 
vision  of  nre-armi  being  made  by  Ibe  English  Ord- 
naoce  Department  of  the  last  century,  the  emer. 
gency  of  1793  was  to  an  alarming  degree  unp». 
pared  for.   Lieutenant  Colonel  Miller 

Sloyed  for  a  year  or  two  conveying  orde 
ifferent  son-manufactories  in  Germany 
cure  arm.  for  the  British  force..  But  tL 
factore  of  lire-arm.  wa.  •nb.equently ^a  nri  to 
•ueh  an  extent  In  England  that  /rom  WS  f°  J 8 "J * 
3,079.1*0  gun-barrel,  and  2,935  7»7 Jock.,  for  the 
use  of  Government,  were  manufactured  in  Bir- 
SsYhMI  alone;  of  which,  1,827.880  were  com. 
plcted  as  musket.,  carbine.,  &c.  The  supply  was 
in  general  30.000  stand  of  arms  per  mouth,  or  two 
In  a  minute  1  This  number  is  exclusive  of  fire  arms 
mantifacinred  there  for  too  East  India  Company  • 
service  during  the  same  period,  to  the  number,  as  it 
hM  been  calculated,  of  about  1,000.000:  and  ex- 
clusive, also,  of  trading  gun.,  fowling-pieces,  file. 
Thc»«  facts  are  interesting,  not  only  a.  regard,  the 
msnnr.cturing  capabilities  of  Birmingham,  but  " 
showing  the  anutlng  power  of  the  Brltl.h  Oovern- 
ment  In  having  sueh  a  manufactory  in  the  centre  of 
the  kingdom,  from  which  .upplie.  of  am.  can  be 
distributed  in  all  directions,  for  defence  or  annoy- 
far  exceeding  in  amount,  a.  it  appear,  by 
1  returns,  all  the  fire-arm.  manufactured  in 


was  em- 


tbe  chief  manufactories  of  France,  from  the  bank, 
of  the  Rhine  to  the  foot  of  the  Pyrenee*.— From  a 
very  interesting  article  on  Birmingham  and  Itt 
Manufacture*,  in  the  la»t  Monthly  Supplement  of 
the  Penny  Magazine. 

Mr.  Hair*  Steam-Engine  Improvement*.— The 
.plendid  new  ve.»el  Herculee,  intended  for  the  sta- 
tion from  Cork  to  London,  and  belonging  to  the  St. 
George  Steam  Packet  Company,  arrived  at  Cork 
yesterday.  She  had  to  encounter,  nearly  the  whole 
of  the  voyage,  a  mo.t  tremendon.  bead  wind  and 
heavy  aea  ;  bat  .be  rode  through  them  with  each 
thee  a.  to  .urpriae  and  delight  every  one  on  board, 
who  were  unanimously  of  opinion  that  a  liner  sea- 
going vessel  never  wa.  launched.  The  steam-en- 
gines, which  are  upon  Mr.  8amuel  H-ll's  patent 
principles,  and  constructed  by  Messr.  Faweett  and 
Proton,  acted  in  the  most  powerful  and  perfect 
manner.  It  need  only  be  »tated  to  engineer,  and 
other,  conversant  with  steam-engines,  that  the 
vacuum  wa.  .o  perfect  as  to  support  a  column  or 
mercury  from  29%  inche.  to*9%  inches,  and  never 
lowered  during  the  .tronaest  gu.t.  and  the  heaviest 
sea.  to  a  lea.  height  than  from  29%  inche.  to  29<4- 
Tbl.  excellent  vacuum  prevented  the  engine,  being 
pulled  up  in  .peed  almost  to  a  stand  .till  (aa  in  in- 
jection engine.),  and  they  went  on  steadily  and  iini- 
formly  a.  If  defying  the  power  of  the  .torm.  The 
Herculee  I.  155  feet  long,  48  feet  wide,  and,  from 
her  great  breath  ..f  beam,  will  be  one  of  the  .nffest 
and  «teadie.t  .teamers  afloat,  and  is  capable  of 
carrying  over  300  ton.  of  goods.  —Southern  «e- 
porter. 

Fait  of  a  Windmill.  —  Ye«terday  afternoon, 
shortly  after  five  o'clock,  the  inhabitant,  ol  Mill- 
street,  Lambeth-walk,  were  greatly  alarmed  in 
consequence  of  the  .ails  of  Mr.  Saxby'.  fi<>wer- 
inill,  weighing  npwards  of  five  ton*,  falling  with  a 
tremendous  crash.  A  number  of  houses  are  very 
much  injured,  and  the  damage  i.  estimated  at  up- 
warJ.  of  300/.  The  proprietor  and  three  of  bis 
men  were  in  the  mill  at  the  time  of  the  accident, 
and  a  number  orpei.nn.  were  patting,  but  we  are 
happy  to  state  that  no  one  met  with  the  slightest 
injury.  The  high  wind  waa  the  cause  of  the  mis- 
chief.-rime*,  2nd  March.-tVie  hope  that  when 
Mr.  Saxby  proceed,  to  reconstruct  bis  mill,  he  will 
have  the  good  sense  to  do  it  on  the  horisontal  and 
not  on  the  vertical  plan-which  last  was  the  sole 
cause  ef  the  alarming  accident— -which  has,  lor  the 
present,  put  an  entire  .top  to  hi.  bu.ine-s.  We 
say  «•  the  tole  cause"—  and  considerately ;  for  high  as 
any  wind  may  be,  a.  long  as  you  can  master  that 
wind,  and  do  not,  the  tault  i.  not  in  nature,  but 
in  your  neglect  of  the  mean,  which  art  has  fur- 
liUlied  you  of  cootrouling  the  powers  and  freak* 
of-  nature.] 


»my  and  de« 
and  Amend- 


0y  Patents  taken  out  with 
.patch  j  Specifications,  Disclaimers, 
ment.«.  prepared  or  revised  ;  Caveat,  entered  ; 
generally  every  Branch  of  Patent  Business  prompt- 
ly transacted.  Drawings  of  Machinery  also  exe- 
cuted by  skilful  as.istantt,  on  the  shorten  notice. 

Tbe  Supplement  to  the  last  volume,  containing 
title,  Index,  &e.  and  portrait  of  Charle.  Venules, 
Esq.,  C.E.,  is  just  published,  priee  td.  Also,  tbe 
i  complete,  in  boards,  price  0d. 


LONDON:  Published  by  S.  CUNNINGHAM,  at 
the  Mechanics  Magasine  Office,  No.  «,  Peterbo- 
rough-court, between  135  and  136,  Fleet-street. 
Agent  for  the  American  Edition,  Mr.O.  Rica, 
lx,  Red  Lion  square.  Sold  bv  G.  G.  Banms, 
&S,  Rue  Neave,  Saint  AngnsUa,  P»'*«- 

CUNNINGHAM  and  SALMON, 
S  Fleet-street. 


Digitized  by  Google 


MUSEUM,  REGISTER,  JOURNAL,  AND  GAZETTE. 


No.  657.  SATURDAY,  MARCH  12,  1836.  Price  3d. 


DR.  URE'S  PATENT  CORRUGATED  SUGAR-PAN  OR  TEACHE. 

Fig.  1. 


466  DR.  URES  PATS  NT  CORRUGATED  SUGAR-PAN  OR  TEACHE 


DR.  URR'S  PATENT  CORRUGATED  SUGAR- 
PAN  OR  TEACHE. 

The  pan  is  made  of  cast-iron,  and  is 
doable.  Between  the  outer  case,  which 
is  evenly,  and  the  inner  one,  which  is 
corrugated  into  a  double  surface,  there  is 
a  space  for  containing  a  liquid  medium, 
which  is  unalterable  by  the  fire  in  any 
length  of  time,  and  serves  as  a  bath  to 
transmit  a  sufficient  heat  to  boil  the  syrup 
very  quickly,  but  intercepts  the  scorching 
temperature  which  turns  it  into  molasses. 
The  sugar,  therefore,  cannot  be  burned 
in  the  inner  pan,  and  the  fire  need  never 
be  extinguished,  as  at  present,  when  a 
skip  is  struck.  Thus,  much  time,  labour, 
and  fuel,  are  saved.  The  pan  may  be  set 
up  by  any  bricklayer,  at  the  end  of  the 
ordinary  range  of  coppers  in  a  colonial 
sugar-house,  where  the  finishing  teache 
now  stands;  or  it  may  be  worked  by  a 
separate  fire  at  the  pleasure  of  the  plant- 
er, and  may  have  the  spare  heat  of  its 
flue  applied  to  the  clari6er-coppers. 

Fig.  1  is  a  section  of  the  double  pan. 
Being  as  tight  as  a  bottle,  and  without 
seams  or  joints,  it  is  not  liable  to  leak, 
like  pans  made  of  copper,  which  must  be 
rivetied  or  brazed.  G  is  the  vacant 
space  between  the  two  pans  for  the  play 
of  the  bath-liquor  during  the  time  of 
skipping,  when  no  evaporation  is  going 
on  in  the  inner  pan.  H  shows  the  level 
of  the  bath  liquor  about  two-thirds  up 
the  side  corrugations.  A  is  a  bent  pipe, 
three  inches  wide,  for  connecting  the 
space  between  the  pans,  with  an  iron 
drum  D,  called  the  condenser.  Any 
watery  vapour  which  may  occasionally 
exhale  from  the  bath,  when  overforced 
by  fire,  rises  freely  up  the  pipe  A,  and  is 
condensed  into  water  in  D.  The  water 
thus  condensed  is  quite  pure,  and  is  al- 
lowed to  trickle  slowly  down  tlirough  the 
stop-cock  F  into  the  funnel  beneath  it, 
from  which  it  runs  back  into  the  bottom 
of  the  medium  through  the  pipe  B,  and 
thus  preserves  the  boiling  pitch  of  the 
medium  always  at  the  requisite  tempera- 
ture. The  best  heat  of  the  medium  for 
boiling  sugar  quickly  without  discoloura- 
tion has  been  found  to  be  from  300  to 
310  degrees  of  Fahrenheit's  thermo- 
meter; but  itniay  vary  a  few  degrees  up 
or  down  without  inconrenience.  The 
temperature  of  the  bith  may  be  made 
higher  or  lower,  at  the  pleasure  of  the 
boiler.  By  merely  preventing  some  of 
the  water  that  exhales  into  the  condenser 


D  from  returning  into  the  bottom  of  the 
bath,  the  temperature  is  raised ;  and  by 
pouring  slowly  a  little  more  water  Into 
the  bath  through  the  pipe  B,  the  tempera- 
ture is  lowered.  A  tew  quarts  of  water 
added  make  a  difference  of  several  de- 
grees in  the  heat  of  the  bath.  £  is  a 
light  basin  of  cast-iron,  inverted  over  the 
open  top  of  the  safety-pipe  of  the  drum 
D.  The  edges  of  the  basin  rest  on  three 
iron  props,  and  dip  an  inch  deep,  or 
thereby,  into  some  water  poured  round 
them,  in  the  upper  space  of  the  drum. 
This  arrangement  forms  a  water-valve, 
which  allows  air  or  steam  to  pass  freely 
to  and  from  the  bath -space  between  the 
pans,  but  at  the  same  time  cuts  off  the 
open  communication  between  the  exter- 
nal atmosphere  and  the  bath-liquor.  This 
liquor  consists  of  a  strong  solution  of 
caustic  potash,  and  may  be  preserved  any 
number  of  years  in  a  perfect  state  for 
sugar-boiling,  by  this  plan  of  seclusion 
from  the  open  air.  Should  the  body  of 
medium  after  a  long  time  absorb  so  much 
carbonic  acid  or  fixed  air,  as  to  impair  its 
action  as  a  bath,  it  may  be  easily  made 
caustic  again,  and  thus  restored  to  its 
original  state,  by  boiling  it  for  half  an 
hour  in  a  copper  with  half  a  hundred 
weight  of  fresh -slaked  quick-lime,  and 
six  tiroes  its  bulk  of  water.  This  lime- 
mixture  being  allowed  to  settle  a  night  in 
the  large  copper  in  which  it  was  boiled, 
must  be  ladled  off  into  a  smaller  copper 
in  successive  portions,  and  boiled  down 
till  its  boiling  pitch  rises  to  290  degrees, 
er  thereby.  The  copper  should  be  par- 
tially covered  with  boards  during  this 
boiling  up,  and  whenever  the  liquor  is 
concentrated  enough,  the  copper  should 
be  closely  covered  with  boards  or  mats, 
till  the  honor  has  become  cool  enough  to 
be  poured  into  the  bath-space  through 
the  aperture  at  C  or  B  (unscrewed  for 
this  purpose),  by  means  of  a  funnel,  or  a 
stone  pitcher  with  a  spout.  . 

The  flange  A,  of  the  bent  pipe,  is  made 
water-tight  to  the  brim  of  the  pan  by  a 
lead-washer,  and  is  fixed  down  firmly 
with  screw-bolts,  having  square  heads. 
The  funnel-pipe  B,  with  the  lengthening- 
piece,  for  introducing  water  into  the  bot- 
tom of  the  medium  for  regulating  the 
temperature  of  the  bath,  is  fixed  in  its 
place  by  a  union-joint  screw,  turned  by  a 
screw-key  or  wrench.  The  thermometer 
tube-case  has  a  flange,  with  lead-washer,  • 
at  C,  by  which  it  may  be  screwed  tight 
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into  its  aperture.  Into  this  tube,  which 
is  shut  at  button),  an  inch  or  two  of  quick- 
silver is  to  be  poured,  or  sufficient  for 
covering  the  bulb  of  the  thermometer. 
This  quicksilver  lying  always  in  the  tube, 
takes  the  temperature  of  the  medium, 
and  immediately  imparts  it  to  the  ther- 
mometer, on  dipping  its  open  end  down 
into  the  bottom  of  the  quicksilver.  The 
thermometer,  after  some  experience  in 
boiling  with  the  pan,  need  only  be  used 
occasionally,  as  in  the  morning  and  after- 
noon. It  shows  at  once,  whether  the 
bath  is  too  hot  or  too  cool,  so  that  a  lit- 
tle water  may  be  poured  into  it  through 
B  in  the  former  case,  or  a  little  of  the 
condensed  water  in  D  allowed  to  run  to 
waste,  by  the  stop-cock  F,  in  the  second 
case. 

The  condensing-drum  D  must  be  prop- 
ped in  its  proper  position,  while  it  is  be- 
ing fixed  on  to  the  brim  of  the  pan  by  the 
screw-bolts  of  the  flange  A.  When  the 
pan  is  briskly  at  work,  both  stop-cocks 
fur  regulating  the  medium  may  be  shut, 
and  slightly  opened  only  when  the  pan  is 
charged  afresh  with  syrup;  or  the  stop- 
cocks, after  a  little  practice,  may  both  be 
left  always  slightly  opened,  whereby  the 
pan  will  become  self-acting,  by  the  circu- 
lation of  a  little  vapour  into  the  con- 
denser, and  a  return  of  it  in  the  state  of 
water  to  the  bottom  of  the  bath.  Water 
penred  on  the  surface  of  the  dense  me- 
dium does  not  incorporate  with  it,  and 
therefore  has  little  or  no  effect  on  its 
temperature. 

Fig.  2  is  a  section  of  the  patent  pan 
when  set  as  the  first  of  the  range.  A  is 
the  flue  leading  to  the  other  pans.  BB, 
the  shuttle-valve,  or  dampers,  of  fire- 
brick, by  means  of  which  the  orifice  of 
the  flue  may  be  lowered  when  required  ; 
thereby  allowing  the  flame  to  have  less 
contact  with  the  bottom  of  the  patent  pan. 
C  is  the  medium  discharge-pipe,  to  be 
made  use  of  only  on  finishing  crop,  when 
the  medium  ought  to  be  run  off  into  an 
iron  drum,  where  it  would  remain  free 
from  the  influence  of  the  atmosphere  till 
the  following  season.  D  D  represent  the 
circle  of  fire-bricks  upon  which  the  patent 
pan  is  seated. 

Fig.  3  represents  more  clearly  the  ac- 
tion of  the  dampers,  as  previously  shown. 
These  are  placed  betwixt  the  patent  pan 
and  the  second  of  the  range.  A  and  B 
are  the  two  dampers,  equal  in  weight, 
and  consequently  of  easy  adjustment. 


When  the  dampers  are  furthest  apart, 
the  patent  pan  is  receiving  the  full  in- 
fluence of  the  fire,  but  as  they  approach 
each  other  the  flame  is  sucked  more 
rapidly  through  the  diminished  orifice, 
and  is  in  consequence  allowed  less  con- 
tact with  the  bottom  of  the  patent  pan. 

By  these  means  the  fierceness  of  the 
fire,  as  applicable  to  the  patent  pan,  may 
be  completely  controlled,  without  the 
least  waste  of  fuel ;  for  while  little  of 
the  heat  is  acting  upon  the  patent  pan, 
more  is  made  available  to  the  other  pans 
of  the  range. 

The  medium  is  carefully  prepared 
under  the  superintendence  of  the  pa- 
tentee, in  a  laboratory  fitted  up  on  pur- 
pose, and  is  sent  out  in  a  state  ready  for 
use,  in  an  iron  drum-tank,  packed  in  a 
cask.  The  orifice  of  the  tank  is  closed 
with  a  screwed  iron  plug,  having  a  lead- 
washer  under  its  flange.  On  taking  out 
this  plug  with  a  common  screw-wrench, 
the  medium  must  be  poured  by  portions 
into  a  stone  or  metal  pitcher,  and  thence 
into  the  bath-space  between  the  pans; 
the  discharge-hole  at  the  bottom  of  the 

f>an  having  been  previously  closed  tight, 
y  with  its  screwed- pipe,  and  flange  with 
lead-washer.  At  the  other  end  of  this 
short  pipe  there  is  a  stop-cock,  which  is 
nerer  to  be  opened  but  when  the  bath- 
liquor  is  to  be  drawn  off  at  any  vacant 
period,  for  the  purpose  of  making  it 
caustic  again  after  some  years'  use.  This 
stop-cock  should  in  general  be  incased  in 
brick-work  or  mortar,  to  screen  it  from 
idle  fingers.  The  bath-liquor  is  corro- 
sive to  skin  and  wood,  and  should  not  be 
put  into  wooden  vessels  or  much  han- 
dled; if  a  little  happens  to  touch  the 
fingers,  it  may  be  washed  away  with  a 
little  water.  Should  some  of  the  me- 
dium be  found  to  be  congealed,  the  bot- 
tom of  the  open  tank  may  be  plunged  in 
boiling  water  for  a  little,  or  surrounded 
with  blazing  cane-trash,  and  half  a  gal- 
lon of  hot  water  may  be  poured  in  to 
wash  out  the  remainder. 

Should  the  junction  of  the  outer  and 
inner  pans,  at  their  brims  above,  become 
in  the  least  open  at  any  time,  they  may 
be  made  secure  again,  by  packing  them 
with  iron  cement,  made  of  ground  iron- 
borings  and  sal-ammoniac,  well  mixed, 
in  the  proportion  of  six  pounds  of  the 
former  to  one  ounce  of  the  latter,  and 
very  slightly  damped  with  water. 
When  fire  is  first  applied  to  the  pan, 

2  H  2 
Digitized  by  Google 


468 


HKNSHALL 8  CALCULATING-RULE. 


after  the  proper  charge  of  medium  has 
been  introduced  into  it,  the  progressive 
heatingofthe  bath  must  be  carefully  ob- 
served by  means  of  the  thermometer, 
standing  in  the  quicksilver  tube  C.  If 
the  temperature  rises  to  290  degrees,  or 
thereby,  the  pan  is  ready  for  receiving  its 
skip  of  cleaned  syrup,  which  mav  be 
boiled  in  the  common  coppers  of  the 
range  to  a  boiling  pitch  of  220  degrees 
without  discolouration.    A  charge  of 
such  syrup  may  be  boiled  off  into  good 
sugar,  by  the  patent  teache,  in  half  an 
hour,  and  into  fine  syrup  for  shipment 
home  in  half  that  time.    At  the  instant  of 
running  off  the  granulating  skip  into  the 
cooler,  the  firing  should  be  suspended, 
and  resumed  as  soon  as  the  fresh  charge 
of  syrup  is  introduced.    The  pans  hare  a 
shelving  brim,  to  which  the  usual  sloping 
saddle  of  lead  or  mortar  cement  may  be 
most  conveniently  adapted,  for  allowing 
the  juice  to  froth  up  without  boiling 
over.    The  bath  is  a  constant  magazine 
of  heat,  by  which  the  hot  syrup  is  made 
to  boil  briskly  immediately  after  its  in- 
troduction, so  that  not  an  instant  is  lost 
in  the  operation  of  a  sugar  house.  This 
pan  is  also  more  easily  managed  than  the 
simple  teache,  as  it  cannot  by  possibility 
burn  the  juice,  the  fierceness  of  the  fire 
merely  agitating  the  bath  for  a  little, 
without  affecting  the  quality  of  the  sugar. 
When  there  is  no  syrup  in  the  corrugated 
pan,  the  medium  should  not  be  forced 
with  a  strong  fire,  as  having  no  evapora- 
ble  liquor  to  transfer  its  heat  to,  it  might 
possibly  boil  up  a  little  into  the  con- 
denser.   Even  in  this  case,  no  evil  could 
result,  since  the  moment  that  the  fire 
becomes  moderate,  or  that  fresh  syrup  is 
put  into  the  inner  pan,  the  drop  of  me- 
dium which  may  have  been  forced  up 
into  the  condenser  D,  can  be  run  back 
into  its  proper  place,  through  the' stop- 
cock F,  and  subjacent  funnel-pipe. 

For  some  time  after  beginning  to  use 
the  pan,  it  is  proper  to  look  every  two  or 
three  days  into  the  state  of  the  bath,  and 
to  measure  the  depth  at  which  it  stands. 
This  is  conveniently  done,  at  any  inter- 
val of  the  boiling,  by  unscrewing  the 
quicksilver  pipe  C,  lifting  it  perpendicu- 
larly up,  and  noting  how  high  the  wet 
mark  of  the  medium  is.  If  it  corre- 
sponds with  about  the  middle  height  of 
the  side  corrugations,  all  is  right;  if  it 
shows  the  medium  to  stand  lower,  a  few 
gallons  may  be  poured  in  from  the  spare 


tank.  Too  much  medium  is  not  advisa- 
ble, as  it  merely  heats  the  sides  of  the 
pan  above  the  level  of  the  granulated 
skip,  and  as  it  leaves  too  little  space  for 
the  free  play  of  the  medium  exposed  to  a 
fierce  and  fluctuating  fire. 


HEN8HALL  8  CALCULATING-RULE. 

Sir, — I  have  lately  met  with  a  calcu- 
lating-Tule  of  two  slides,  bearing  the 
name  of  J.  Henshall,  manufactured  by 
Jones,  Holborn,  which  so  far  as  the  face 
of  the  rule  is  concerned,  is  in  accordance 
with  the  construction  recommended  by 
me  in  the  Mechanics*  Magazine,  vol.  vii. 
p.  299.    A  pamphlet  is  sold  with  it,  of 
which  the  title  is  given  below,*  dated 
1835;  and  I  was  informed  that  the  first 
rules  upon  this  plan  were  made  about 
two  years  previously.   The  first  forty- 
two  pages  are  occupied  with  a  detail  of 
questions  to  be  worked  by  the  common 
engineer's  rule;  the  application  of  the 
improved  rule  is  shown  in  about  eight 
pages  of  the  Appendix.    The  substance 
of  these  may  be  exhibited  in  the  solution 
of  the  following  equations,  expressed  in 
the  symbolical  language  which  is  not 
adopted  or  alluded  to  in  Mr.  Henshall'g 
work,  although  now  well  known. 


x  SS  abe 


xZZabcd 


x  —  abed9 


V 

a  [b  or  r] 

B 

b  [c  or  a] 

C 

1                 c  [a  or  b] 

V 

1 

a 

B 

b 

d  * 

C 

1  c 

V  1 

a 

B 

b 

X 

(1 


(2 


(3 


*  A  Practical  Treatise  on  the  Slide  Rale,  con- 
taining In  t ructions  for  applying  it  to  "Multiplica- 
tion, Division,  Proportion,  Fr*cti»n»,  Use  ot  the 
Square  and  Cube  Root.  Mensuration  of  Superficies 
and  Solids,  Timber  Measure,  Cask  Gmging,  Lo- 
garithms, Trigonometry,  Uniform  ani  Accelerated 
Motien,  Mechanics,  Mil-Work,  Weight  of  Bo- 
dies, &e.  &c. ;  with  an  Appendix,  containing  In- 
structions for  the  Improved  Double  ' 
:  1*35. 
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also  of  a  Table  of  Multipliers,  and  of  a 
line  of  treble  radii  at  the  back  of  slide  C, 
but  these  are  not  found  on  the  rules  now 
(4    on  sale. 


COURT    OF    COMMON    FLEAS*  GUILDHALL, 

25th  fbb.,  1836. 
Before  Lord  Chief  Jwtice  Tindal,  and  a  Speeia1 


(8 


In  the  1st  and  5th  formulae,  only  one 
slide  ;s  required  to  be  moved,  but  where 
both  must  be  employed,  the  lower  (C) 
mast  be  moved  first.'  The  last  formula 
is  identical  with  what  is  called  Com- 
pound Proportion,  or  the  Double  Rule  of 
Three;  and  for  the  purpose  of  working 
it,  as  directed  in  the  pamphlet,  the  B 
slide  is  to  be  reversed.  1  would  suggest 
that  this  step  had  better  be  avoided,  as 
having  a  tendency  to  produce  mistakes. 
I  recommend  the  following  formula  :— 


*  =7- 


abc 
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/ 

a 

B 

• 
• 
• 

b 

• 

X 

C 

e 

j  c 

(9 


The  accurate  setting  of  e  on  C,  tof  on  A, 
may  be  effected  by  the  intervention  of 
the  nearest  principal  division  on  B,  in 
much  less  time  than  would  be  occupied 
in  reversing  that  slide. 

At  the  back  of  the  rule  is  the  usual 
Table  of  Divisors.  The  pamphlet  speaks 


MACINTOSH  V.  EVBBINGTOX. 

(Continned  from  p.  464.) 
Mr.  Nicholas  Wray,  examined  by  Mr,  Ser- 
jeant Bompas. 
I  am  employed  by  Mr.  Macintosh  in  bis 
manufactory;  I  entered  his  service  in  1818; 
I  remember  that  this  patent  was  taken  out  by 
him  in  1823;  Mr.  M.  then  lived  in  Glasgow, 
as  I  also  did ;  I  was  among  the  first  that  were 
employed  by  him  in  the  manufacture ;  I  have 
seen  the  specification  of  the  patent;  I  first 
saw  it  about  the  time  of  the  patent  being 
taken  out,  that  is,  shortly  afterwards.  India- 
rubber  was  used,  as  was  also  coal  oil;  tar 
and  ammonical  liquor  were  both  received 
from  the  gas-works.   We  got  the  tar  previous 
to  the  date  of  the  patent.    Mr.  Macintosh 
was  using  it  for  other  purposes  before  he  used 
the  coal  oil  for  this  purpose,  but  for  what  I 
cannot  say.    He  received  ammonical  water 
and  tar;  sometimes  the  water  was  mixed  with 
the  tar,  and  the  oil  was  separated  from  the 
tar.   There  were  three  things:  tar,  ammo- 
niacal  water,  and  coal  oil ;  we  received  them 
sometimes  separately  and  sometimes  mix- 
ed.   The  substance  we  have  called  coal- 
oil  went  usually  by  that  name;  coal-oil  is 
not  a  combination,  it  is  a  substance  which 
floats  on  the  top  of  the  tar,  and  occasion- 
ally on  that  of  the  water ;  we  skim  it  off. 
The  India-rubber  was   cut  up  into  small 
pieces,  and  freed  from  all  its  impurities. 
We  then  put  it  into  the  coal-oil,  and  there  left 
it  till  cold;  and  after  putting  it  through  a 
sieve  to  take  away  all  the  other  impurities,  we 
applied  a  little  beat  to  render  it  more  pure 
and  transparent ;  for  which  purpose  we  used 
a  steam  bath.    We  made  it  exactly  accord- 
ing to  the  specification,  or  as  near  as  we 
could  come  to  it.     I  continued  in  the  manu- 
factory in  Glasgow  about  three  years,  and 
then  went  to  Manchester.     We  made  no 
alteration  in  the  mode  of  producing  this 
cloth  while  we  remained  in  Glasgow;  we 
there  made  it  for  sale  in  the  way  I  have  de- 
scribed.  These  are  specimens  of  the  cloth 
we  made  at  Glasgow  ;  made  exactly  accord- 
ing to  the  specification.    Water  will  not 
pass  through  them,  but  1  cannot  speak  for 
air.    I  proved  the  cloth  with  water  and  air 
at  Glasgow,  but  I  have  not  the  specimens 
here,  which  were  so  proved  there.    I  worked 
at  Manchester  nine  or  ten  years;  the  goods 
are  made  and  sold  there  now ;  there  is  none 
n..»»»de»lGl«gow.on.jrkno.l«d(s.. 
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Cross-examined  by  Mr.  Serjeant  Wilde. 
My  department  of  the  work  at  Glasgow 
was  to  prove  the  cloth.    I  am  not  the  person 
who  received  the  article  I  called  coal  tar.  I 
did  not  receive  the  articles  (tar,  &c)  from 
the  gas-works;  they  were  not  brought  to 
that  department  which  i  superintended;  I 
had  nothing  to  do  with  examining  the  articles 
that  catno  from  the  gas-works,  but  saw  them 
occasionally  in  the  state  in  which  they  came 
therefrom.   The  India-rubber  came  to  my 
care  in  a  state  of  varnish  or  solution  in  a 
prepared  state.   1  have  occasionally  assisted 
in  preparing  the  solution,  but  it  was  not  my 
department  to  do  so.    I  assisted  them  in  all 
their  wants;  sometimes  in  cleansingtbe  rubber, 
at  other  times  putting  it  into  the  oil,  and 
other  times  in  putting  it  through  the  sieve. 
I  never  assisted  in  the  operation  to  which 
the  ingredient  (whatever  it  was),  which  was 
brought  from  the  gas-works,  was  subjected, 
to  prepare  it  for  a  solution.    To  the  best  of 
my  recollection,  John  Thompson  and  Robert 
Sutherland  were  the  men  who  prepared  for 
solution  the  article  which  came  from  the 
gas-works.    Tbey  do  not  now  work  in  the 
•Manchester  manufactory,  but  I  do  not  know 
whether  they  are  now  in  Mr.  Macintosh's 
employ;  they  were  when  I  left  Glasgow.  The 
solution  came  to  me  prepared.    The  first 
operation  was  putting  it  on  the  surface  of 
one  of  the  fabrics  with  a  brush  or  spatula; 
the  brush  was  the  general  mode,  but  where 
there  was  an  uneven  part  we  finished  it  off 
with  the  spatula.    We  used  both;  we  con- 
tinued to  use  the  brush  at  Glasgow  as  long  as 
I  worked  there.    We  could  apply  the  solution 
so  as  to  render  the  surface  sufficiently  smooth 
and  even  without  using  the  spatula  after- 
wards.   Next,  when  we  found  there  was  a 
sufficient  quantity  of  solution  in  the  cloth 
(we  always  made  one  texture  proof  before  we 
applied  the  other),  the  second  receiving  a 
sufficient  coating  to  make  one  unite  with  the 
other,  which  uniting  was  done  by  passing  it 
through  a  pair  of  rollers.   The  cloth  was 
proved  by  tapping  it  with  water;— a  piece  of 
board  was  placed  under  the  cloth,  a  little 
water  put  upon  the  surface,  and  it  was  then 
tapped  with  the  hand;  if  the  water  came 
through  it  was  not  proof;  that  was  the  only 
test.    We  ascertained  it  was  air-tight,  by 
blowing  up  with  air-pillows,  or  cushions,  or 
beds.    Before  it  is  made  up  we  cannot  speak 
to  its  being  air-tight;  it  Is  then  only  to  be 
proved  water-tight.   After  being  blown  full 
of  air,  tbey  were  put  into  a  press  and  allowed 
to  remain  there  for  twenty-four  hoars ;  if  any 
of  them  became  slack,  then  we  put  them 
into  a  cistern  of  water,  which  enabled  us  to 
discover  the  defect  by  air-bubbles  rising  to 
the  surface  of  the  water  over  the  flaw.  The 
premises  in  which  the  solution  was  prepared 
were  not  kept  under  lock  and  key.    I  bad 
access  to  them  at  all  times,  and  so  had  the 


men  generally  in  Glasgow.    I  cannot  speak 
exactly  to  the  date  of  our  commencing  the 
manufacture  of  the  cloth ;  it  was  about  the 
year  1823 ;  I  am  sure  we  began  as  early  as 
1824.   There  were  more  gas-works  than  one 
at  that  time  in  Glasgow.    We  did  not  apply 
the  cloth  to  the  steam-bath  at  all,  but  the 
cement.   The  India-rubber  we  put  into  the 
coal-oil ;  it  stood  there  a  certain  time  before 
it  was  dissolved,  and  then  it  was  pot  through 
a  sieve  to  render  it  more  pure.   Nothing  else 
was  done  to  it  before  it  was  passed  through 
the  sieve.   The  India-rubber  came  to  my 
department  for  me  to  operate  upon  in  a  so- 
lution or  varnish ;  this  solution   was  not 
merely  the  solvent  ef  the  India-rubber,  but 
the  India-rubber  mixed  with  it.   We  did  not 
subject  the  cloth  to  any  other  operation,  in 
order  to  eive  it  a  smooth  surface,  besides  this 
brush  and  the  spatula ;  there  was  no  occasion 
for  it.    Having  applied  the  solution  in  that 
way,  we  passed  it  through  the  rollers.  There 
were  two  men  besides  myself  employed  on 
this  water-proof  cloth  at  Glasgow,  besides 
the  two  I  named  before.   1  afterwards  re- 
moved to  Manchester.    Charles  Macintosh 
and  Co.  were  the  manufacturers  there.  The 
business  is  carried  on  under  the  firm  of 
Charles  Macintosh  and  Co.    Mr.  Macin- 
tosh joined  partnership  with  Mr.  Hancock ;  I 
should  think  five  years  ago  or  thereabouts; 
about  six  years  after  we  got  to  Man- 
chester.   Continued  to  manufacture  imme- 
diately upon  arriving  at  Manchester.  Pre- 
vious to  Mr.  Hancock  joining,  the  solu- 
tion came  from  Glasgow  to  Manchester  ready 
for  use.    We  continued  to  apply  that  solu- 
tion at  Manchester  with  the  brush  and  the 
spatula;  but  we  made  a  little  improvement 
in  machinery,  but  still  with  the  use  of  the 
brush.    I  am  not  aware  that  Mr.  Mackintosh 
carried  on  any  manufacture  in  Glasgow  after 
we  left,  except  in  preparing  the  solution. 
At  Glasgow  we  used  the  brush  with  (he  hand, 
but  did  not  continue  to  do  so  at  Manchester. 
There  the  cement  is  put  on  by  a  roller  and 
spread  by  a  brush.    The  machine  is  large 
enough  to  take  in  a  piece  of  cloth  two  yards 
wide,  and  is  worked  by  a  steam-engine. 
About  three  or  four  months  after  we  got  to 
Manchester,  we  ceased  to  use  the  hand-brush 
and  the  spatula  in  the  way  we  had  done  at 
Glasgow,  and  I  have  not  used  it  since.  We 
subject  the  cloth  to  more  or  fewer  coatings, 
according  as  we  want  the  substance  to  he 
made.    If  it  is  water-proof,  we  give  it  three 
or  more  coatings;  and  if  air-proof,  four  or 
five,  or  more.   Each  successive  operation  is 
exactly  like  that  I  have  already  described  ; 
whether  the  cloth  is  to  be  water-proof  or 
air-proof,  the  only  difference  being  in  the 
number;  the  coatings  arc  all  the  same.  There 
has  been  a  little  alteration  in  point  of  pre* 
ration  of  the  solution  since  the  conducting 
it  at  Manchester,  and  a  considerable  time. 
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after  Mr.  Hancock  Joined.  As  near  a*  I  can 
recollect,  it  was  twelve  months  after  that 
that  we  began  to  manufacture  the  solution  at 
Manchester.  We  had  a  stock  of  it  on  hand 
then,  which  came  from  Glasgow,  which  serv- 
ed ns  for  those  twelve  months;  and  when 
that  stock  was  exhausted,  we  manufactured 
it  at  Manchester.  Myself  and  the  other  men 
had  not  access  to  that  part  of  the  manufac- 
ture where  the  solution  was  manufactured. 
There  is  an  alteration  in  the  machinery 
every  week  in  point  of  improvement.  I 
should  think  it  was  more  than  six  months 
after  Mr.  Hancock  joined,  as  near  as  I  could 
gue»s,  that  any  alteration  was  made  in  the 
machinery.  We  take  the  solution  out  of  a 
large  vessel  by  a  can,  and  put  it  on  the  cloth, 
and  the  cloth  having  a  motion,  it  causes  the 
varnish  to  spread  itself  across  the  surface ;  it 
then  passes  under  an  instrument  we  call  a 
gauge,  which  has  the  effect  of  spreading  it 
upon  the  surfaces  evenly  across  the  whole 
width.  There  is  no  alteration  in  the  ma- 
chinery, except  the  substitution  of  the  gauge 
for  the  brush  and  bar. — [A  considerable  part 
of  the  examination  of  this  witness  has  been 
omitted,  which  related  to  the  process  of  ma- 
nufacture  as  carried  on  by  Macintosh  and 
Co.  at  Manchester,  and  which  had  no  rela- 
tion to  the  case  in  dispute.  The  Counsel 
for  the  plaintiffs  perceiving  this  at  last,  ap- 
pealed to  his  Lordship  upon  a  material  point, 
to  stop  such  fishing  inquiries.] 

Mr.  Attorney-General.— Does  your  Lord- 
ship think  it  fair  for  my  friend  to  get  all  the 
improvements  that  Mr.  Macintosh  has  made, 
so  that  they  may  be  introduced  into  the  ma- 
nufactory of  Messrs,  Ellis  and  Everington. 

Tindal,  C.  J. — Not  unless  it  is  shown  they 
had  a  previous  knowledge  of  them. 

Mr.  Serjeant  Wilde.— My  Lord,  I  say  they 
did  net  use  their  own  patent,  and  cannot  use 
the  patent. 

Mr.  Attorney-General.  —  If  my  learned 
friend  will  prove  that,  it  would  be  a  material 
piece  of  evidence  in  this  cause ;  but,  for  the 
purpose  of  supplying  this  for  their  own 
purposes,  I  do  not  think  that  is  right ;  I  do 
not  think  he  should  do  this  for  the  purpose  of 
introducing  this  subsequent  improvement — 
[with  respect  to  which  a  question  had  been 
put  to  witness].  I  think  it  is  a  bard  thing 
that  the  witnesses  should  be  examined  on 
such  points. 

Mr.  Serjeant  Wilde. — Just  as  hard  as  to 
bring  an  action  against  us  to  find  out  how 
we  do  it. 

Tindal,  C.  7.— They  have  done  it,  but  he 
says  this  is  the  only  alteration  and  difference 
up  to  the  present  time. 

Mr.  Attorney-General.— In  strictness,  my 
friend  is  entitled  to  put  the  question. 

Mr.  Serjeant  Wilde. — 1  have  no  other  ob- 
ject except  for  this  cause. 
t  ' 
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Mr.  Attorney-General.— Hut  it  is  very  hard 
upon  us ;  and  my  friend  is  sure  I  would  not 
raise  this  objection  unless  it  were  necessary. 

Tindal,  C.  /.—They  do  not  want  to  know 
how  you  do  it,  Brother  Wilde. 

Mr.  Serjeant  Wilde. — Yes,  my  Lord,  they 
do,  they  would  be  very  glad  to  know  how  we 
do  it,  but  I  will  let  them  alone;  you  want  us 
to  tell  you. 

Mr.  Attorney-General. — We  will  show  you 
the  result;  and  you  will,  I  dare  say,  show 
the  result  to  be  false.  What  I  am  address- 
ing myself  to  is,  that  they  should  not  get  out 
from  our  workmen  the  result  of  improve- 
ments made  down  to  the  present  time. 

Mr.  Serjeant  Wilde. — Surely  1  may  show 
you  have  not  sufficient  confidence  in  your 
own  patent. 

Tindal,  C.  J. — I  must  leave  my  Brother 
Wilde  to  be  the  guardian  of  his  own  vere- 
cundia.  • 

By  Mr.  Serjeant  Wilde. 

The  alterations  we  made  in  the  ma- 
chinery after  we  went  to  Manchester. are  the 
only  alterations  now  in  use  in  the. varnishing 
department.  We  did  nothing  to  the  cloth 
prior  to  this  being  sold  as  water-proof  and 
air-proof  cloth,  besides  what  1  have  now  said. 
The  alterations  and  improvements  ,1  said 
were  being  made  every  month,  are  in  the 
machinery.  There  are  alterations  now  going 
on  which  I  cannot  explain,  because  they  ure 
not  yet  completed.  I  do  not  know  that  there 
is  any  great  advantage  derived  from  the  new 
machinery,  except  that  we  can  do  a  great 
deal  more  work  with  it;  whether  cheaper,  I 
cannot  tell.  The  machinery  is  complicated 
and  expensive.  I  do  not  know  that  with  the 
new  machinery  we  can  make  the  article  bet- 
ter than  before;  it  was  water-proof  then, 
and  is  now.  It  is  equally  good-looking  to 
the  sight  and  marketable.  It  was  equally 
smooth,  good,  and  neat,  when  put  on  by  a 
spatula,  as  it  is  now.  The  demand  did  not 
increase  materially  within  two  or  three  years 
after  Mr.  Hancock  joined ;  but  it  has  in- 
creased something  within  the  last  two  years. 

Re-examined  by  Mr,  Attorney-General. 

In  the  year  1823  there  was  an  article 
known  at  Glasgow  by  the  name  of  coal-oil. 
It  was  very  well  known  by  that  name ;  it  was 
got  from  the  gas-works ;  I  have  been  in  gas- 
works myself,  and  have  seen  that  coal-oil 
floating  on  the  surface  of  the  water  obtained 
from  the  gas-works.  I  never  heard  it  called 
by  any  other  name  than  coal-oil.  Without 
the  assistance  of  the  machinery — merely  fol- 
lowing the  directions  of  the  specification — the 
cloth  was  made  perfect  and  as  good  as  that 
now  made  by  the  assistance  of  machinery. 
In  making  the  solution  after  the  bits-of  India- 
rubber  were  mixed  with  the  oil,  the  mixture 
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stirred;  and  at  Glasgow  the  oil  was 
evaporated  by  steam-pipes.  After  they  are 
j>ut  together  they  are  made  perfectly  dry ;  at 
the  time  they  are  put  together  they  are 
clammy  or  sticky,  and  there  is  a  complete 
union,  when  dried;  then  the  oil  is  evaporated, 
and  the  India-rubber  only  remains.  There 
is  no  difficulty  in  making  the  cloth  both  air- 
tight and  water-tight.  The  demand  has  in- 
creased within  the  last  two  years,  as  far  as 
I  can  judge,  considering  that  I  had  nothing 
to  do  with  the  sale.  S 

Mr.  Fleming,  examined  by  Sir  William  Follett. 

Have  been  in  the  service  of  Mr.  Macintosh 
for  eighteen  or  nineteen  years  previous  to  the 
year  1823,  when  the  patent  was  taken  out 
at  Glasgow,  superintending  the  water-proof 
cloth  manufacture  under  the  patent,  accord- 
ing to  the  specification.    I  obtained  the  coal- 
oil  from  the  Glasgow  works  and  from  Edin- 
burgh.   The  coal -oil  is  procured  thus: — the 
whale  products  procured  froni  the  gas-works 
are  conducted  from  the  retort  to  the  cistern, 
and  deposited  there;  the  tar  falls  to  the 
bottom  ;  the  ammonical  water  is  above ;  the 
tar  and  the  coal-oil  float  on  the  surface. 
The  India-rubber  was  cut  up  in  small  shreds 
and  dissolved  in  the  coal-oil,  and  the  solu- 
tion was  spread  at  that  time  over  the  cloth 
with  brushes.    Every  piece  of  cloth  was  tested 
as  to  its  being  air  or  water  proof,  before  it 
went  to  the  warehouse.    Very  considerable 
quantities  of  the  cloth  were  sold  at  Glasgow  • 
we  supplied  some  to  the  Government  offices; 
the  Colonial  office,  and  the  Ordnance  also. 
I  remained  in  Mr.  Macintosh's  employ  till 
1825,  but  did  not  go  to  Manchester;  nor 
hive  T  had  any  connexion  with  him  since. 
While  I  continued  with  him  at  Glasgow,  the 
manufacture  was  carried  on  in  the  manner  I 
have  described. 

Cross-examined  by  Mr.  Serjeant  Wilde. 

I  saw  the  solution  made  by  different  men ; 
it  was  n<>t  always  one  man  ;  sometimes  one, 
sometimes  another,  as  the  thing  happened  at 
the  time;  the  works  were  all  open.  I  was  em- 
ployed both  in  the  factory  nnd  counting- 
house.    We  received  the  ingredients  from  the 
gas-works  in  one  vessel  under  the  name  of 
coal- oil;  I  never  heard  it  called  coal-tar; 
bUtJi  m,i>fbthav«been  purified.   Mr.  Macin- 
tosh bad  a  place  for  dissolving  tar  ;  some  of 
the  ingredients  which  came  from  the  gas- 
works  went  to  that  factory  before  it  came  into 
my  apartment,  and  it  may  have  all  gone.  I 
have  used  it  in  the  state  given  out  in  the  gas- 
works to  dissolve  India  rubber,  but  the  ma- 
nufacture was  chiefly  carried  on  by  purified 
coal-oil.   I  have  passed  through  the  place 
where  they  were  distilling  the  tar,  but  I  did 
not  attend  to  it?  as  it  was  not  under  my  su- 


perintendence.  The  men  had  free  access  to 
this  part  of  the  works;  there  was  no  exclusion. 
There  were  no  retorts  in  the  factory  adjoin- 
ing  for  the  purification  to  my  knowledge; 
there  was  a  still,  but  the  size  I  cannot  tell. 
The  quantity  of  the  solution  used  on  the 
cloth  varied  according  to  the  fabric  of  the 
cloth,  sometimes  more  and  sometimes  less ; 
but  I  consider  if  it  was  water  tight  it  was 
air-tight.    We  supplied  the  Colonial-office 
to  the  amount  of  near  600*.,  in  1824,  and 
the  Ordnance-office  about  the  same  time; 
and  at  different  periods.   The  India-rubber 
was  prepared  to  be  put  into  solution  in  the 
manufactory  which  I  superintended ;  the  sol- 
vent was  brought  in  and  the  India-rubber 
put  into  it.    There  were  different  persons 
employed  to  put  the  India-rubber  into  the 
solvent,  but  I  caonot  state  their  names.  The 
India-rubber  was  prepared  by  cutting  it  into 
shreds,  and  then  steeping  it  in  coal-oil.  The 
article  sold  at  the  gas  works  as  coal-oil.  I 
was  in  the  service  of  IMr.  Macintosh  long 
before  he  obtained  this  patent.    I  believe  the- 
process  of  purification  was  carried  on  before 
he  obtained  the  patent ;  but  I  do  not  know 
for  what  purpose.    We  began  to  manufac- 
ture water-proof  cloth  somewhere  in  1823. 
Coal-oil  was  at  that  time  a  substance  per- 
fectly well  known  under  that  name.  These 
are  specimens  [producing  them}  of  the  cloth 
we  manufactured  at  Glasgow.     The  solution 
was  put  on  with  the  brush  during  the  time 
I  superintended  it  precisely  according  to  the 
specification.    The  whole  process  was  accord, 
ing  to  the  specification.    These  specimens 
are  impervious  to*  air  and  water. 

Professor  Wm.  Thomas  Brande  examined  by 
Sir  Frederick  Pollock. 

I  am  a  Fellow  of  the  Royal  Society ;  and 
have  addicted  myself  to  chemistry  ior  at 
least  twenty-five  years.    I  have  read  the 
specification  filed  by  Mr.  Macintosh,  and 
have  adopted  the  mode  therein  described  for 
dissolving  caoutchouc.    1  have  applied  that 
solution  to  paper,  to  linen,  and  to  leather,  on 
the  plan  or  njode  described  in  the  specifica- 
tion ;  the  result  is,  that  the  two  coated  sur- 
faces adhered  together,  and  became  imper- 
vious to  water,  and,  I  presume,  also  to  air. 
I  did  not  try  with  regard  to  air;  but  I  should 
think  if  a  thing  is  water-proof,  it  would  be 
air-proof.    I  have  here  specimens  of  cloth 
and  blotting-paper  which  I  have  made 
water- proof,  and  a  piece  of  linen  [handing 
them  in].    I  believe  that  every  specimen  m 
water- proof,  because  I  tried  them.   In  pre- 
paring these  articles  I  did  not,  in  any  re- 
spect, deviate  from  the  specification  filed  by 
Mr.  Macintosh.    I  have  made  some  other 
experiments  with  other  substances,  by  the 
direction  of  Macintosh,  with  a  mixture  made 
by  a  person  of  the  name  of  Clark,  of  Bridge. 
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water.    I  endeavoured  to  dissolve  caoutchouc 
in  a  mixture  of  linseed-oil  and  oil  of  turpen- 
tine; I  found  that  by  boiling  the  caoutchouc 
in  the  linseed-oil,  according  to  the  directions 
in  the  paper  which  was  given  to  me,  the 
caoutchouc  was  decomposed,  it  became  vis- 
cid, but  it  would  not  dry;  but  so  far  altered, 
that  it  was,  in  my  opinion,  not  capable  of 
being  applied  for  the  purpose  which  was 
there  represented;  it  was  not  the  same  sub- 
stance, nor  again  capable  of  being  dried  or 
resuming  the  appearance  or  properties  of 
caoutchouc.    1  used  the  relative  proportions 
of  caoutchouc  and  spirits  of  turpentine  stated 
in  this  paper,  that  is,  one  ounce  of  caout- 
chouc cut  into  small  pieces,  and  eight  ounces 
of  spirits  of  turpentine,  and  afterwards  added 
the  linseed-oil,  in  the  proportion  of  70  parts, 
taking  the  other  as  1  in  8.    I  then  boiled  it 
for  about  an  hour,  I  think ;  and  at  the  end 
of  that  time  I   found  the  India-rubber 
changed  so  much  in  its  properties,  that  it 
was  decomposed,  or  partly  decomposed,  and 
certainly  would  not  answer  for  the  purposes 
of  Mr.  Macintosh's  patent.    The  action  of 
spirits  of  turpentine  and  linseed-oil  on  In- 
dia-rubber are  perfectly  different  from  the 
action  of  coal  oil,  which  softens  it  in  the  first 
instance,  and  then  reduces  it  to  a  pulp.  In 
that  state  it  may  be  further  diluted  with  coal- 
oil  to  any  extent  that  is  necessary,  and 
then  spread  over  linen  or  other  articles, 
when  the  coal-oil  gradually  evaporates,  and 
leave*  the  pure  caoutchouc  in,  I  believe,  an 
unaltered  state.    I  have  made  experiments 
with  linseed-oil  combined  with  caoutchouc, 
so  as  to  ascertain  whether  it  is  at  all  useable 
for  the  same  purpose  which  Mr.  Macintosh 
has  adopted,  by  spreading  some  of  it  upon  a 
piece  of  paper;  but  it  immediately  ran 
through,  and  rendered  the  whole  greasy,  and 
I  gave  up  the  operation  as  hopeless.  My 
attention  has  been  called  to  a  process  in 
which  the  name  of  Mr.  Weisse  is  connected, 
but  I  was  not  able  to  collect  from  the  in- 
formation before  me  any  mode  of  following 
this  process;  the  ingredients  were  gum,  co- 
pal, resin,  caoutchouc  dissolved  in  turpen- 
tine, linseed-oil,  and  drying  materials,  which 
are  added  to  linseed-oil  with  a  view  to  make 
it  dry ;  but  they  could  not  produce  a  result  si- 
milar to  Macintosh's.    No  proportions  were 
stated,  and  no  directions  given  for  carrying 
on  the  process;  and  as,  in  my  opinion,  the 
oil  of  turpentine  and  other  materials  would 
not  dissolve  all  the  substances  which  are 
there  stated,  1  did  not  try  any  experiment 
upon  the  subject.    I  am  acquainted  with  the 
substance  called  coal-oil,  which  is,  I  believe, 
the  common  term  used  in  gas-works;  I  have 
known  it  as  such  certainly  for  the  last  fifteen 
or  sixteen  years,  Certainly  before  the  date  of 
this  patent  in  1823,  twelve  years  ago.    I  be- 
lieve coal-oil  (o  be  what  is  chemically  called 


one  of  the  numerous  forms  of  hydro-carbon, 
that  is,  a  combination  of  carbon  and  hydro- 
gen.   It  is  found  during  the  decomposition 
of  the  coal,  and  is  at  first  a  highly  volatile 
vapour ;  it  goes  over  along  with  the  gas,  and 
is,  to  the  best  of  my  recollection,  deposited  in 
those  parts  of  the  gas- apparatus  which  are, 
generally  speaking,  furthest  from  the  retorts, 
but  it  may  be  deposited  in  small  quantities  in 
any  part  of  the  apparatus,  either  in  the  tar- 
vessel  or  in  the  purifiers;  it  floats  on  the 
surface  of  the  water.    Coal-tar  is  a  different 
substance.  Generally,  coal-tar  is  of  a  greater 
specific  gravity  than  water.    I  have  seen 
coal-oil  myself  floating  on  the  water  in  the 
gasometer-tank,  and  capable  of  being  drawn 
off  from  the  surface  of  the  gasometer-tank. 
The  coal-oil  which  I  used  in  my  first  ex* 
peri  men  t  was  sent  to  me  by  Mr.  Macintosh  ; 
that  which  I  used  subsequently  was  obtained, 
I  believe,  at  a  dry-salter's  in  Gracechurch- 
street ;  the  name  I  do  not  recollect,  but  I 
rather  think  it  was  a  Mr.  Jones,  in  Leaden* 
hall  buildings.    I  got  it  by  the  name  of  coal- 
oil.    I  did  not  send  for  it  myself  in  either 
instance.    In  the  first  place,  1  was  supplied 
by  Mr.  Macintosh ;  in  the  second,  it  was 
sent  for  by  a  friend  of  mine  at  the  place  I 
have  mentioned.    Experimentally,  I  do  not 
know  whether,  if  coat-tar  be  distilled,  it 
yields,  as  one  of  its  products,  coal-oil.  I 
never  distilled  coal-tar  to  obtain  coal-oil 
from  it.    Coal-oil  is  not  the  same  substance 
as  naptha.    There  are  many  substances  in 
commerce  known  by  the  name  of  naptha. 
There  is  a  substance  known  under  the  name 
of  naptha  which.  I  believe,  comes  from  some 
parts  of  Italy,  from  the  Caspian,  and  which 
is  obtained  also,  I  believe,  in  large  quantities 
in  the  island  of  Trinidad  ;  it  is  collected 
there  as  a  natural  product,  as  a  kind  of  bitu- 
men.   I  have  obtained  coal-oil  from  gas- 
works myself  in  smalt  quantities;  and  the 
use  of  the  term  coal-oil  in  the  specification  of 
Mr.  Macintosh  could  not,  in  my  judgment, 
mislead  any  body  at  all  as  to  what  was  meant. 

(The  Jury  retired  for  a  short  time.) 

The  Attorney -General. — In  the  absence  of 
my  friend,  Sir  F.  Pollock,  your  Lordship 
will  allow  me  to  put  one  or  two  questions. 

The  Lord  Chief  Justice. — Certainly. 

The  mode  of  purifying  coal-oil  is  well 
known.  I  believe  that  it  either  is  purified 
or  was  purified,  on  alarge  scale,  either  in  the 
gas-works,  or  in  some  establishment  belong- 
ing to  them,  by  distillation.  I  should  call  it 
coal-oil  both  before  it  is  purified  and  after  it 
is  purified.  It  may  be  more  or  less  purified ; 
still  it  is  coal  oil.  It  may  be  distilled  more 
than  once,  it  would  then  be  more  pure.  Still 
it  is  coal-oil ;  and  I  think  any  chemist,  or 
any  common  workman  of  competent  skill, 
would  know  that  was  the  way  to  purify  it. 
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Cross-examined  by  Mr.  Serjeant  Wilde. 
There  is  not  any  article  that  goes  by  the 
name  of  naptha  which  is  obtained  from 
coal-oil ;  I  never  heard  of  the  article  passing 
by  that  name  obtained  from  the  ingredients 
produced  by  the  distillation  of  coal;  i  have 
seen  coal-oil  floating  on  the  water  at  the  gas- 
works in  the  gasometer;  it  was  not  what  we 
should  chemically  call  a  greasy  substance, 
but  a  highly  volatile  inflammable  body  float- 
ing on  the  water,  and  lighter  than  the  water, 
and  what  in  common  language  is  called  an 
oil  j  I  should  say  not  a  greasy  substance,  but 
a  highly  volatile  oil.  In  the  natural  state 
produced  by  the  coal  and  deposited  in  the 
gas-meters  and  gasometers,  1  can  speak  to 
having  subjected  it  to  experiment;  and  that 
it  is  not  a  fixed  but  a  volatile  oil;  and  I 
have  heard  that  it  was  manufactured  on  a 
large  scale  by  one  of  our  gas-companies,  and 
that  they  found  they  had  no  sale  for  it,  and 
therefore  gave  up  the  manufactory;  I  only 
speak  from  hearsay.  I  think  the  gasometer 
which  I  saw  held  from  three  to  four  thousand 
cubic  feet;  1  cannot  speak  to  the  quantity  of 
oil  I  saw  floating  on  the  surface  of  the  water ; 
the  depth  of  the  film  I  do  not  know  ;  I  never 
tried  to  dissolve  India-rubber  in  that  oil 
which  so  floats,  but  I  should  presume  it  would. 
I  do  not  know  whether  the  article  that  now 
is  produced  in  gas-works  in  the  preparation 
of  the  gas,  and  which  passes  by  the  name  of 
coal-oil,  whether  that  first  passed  by  the 
name  of  coal- tar,  and  afterwards  took  the 
name  of  coal-oil.  I  presume  that  which  I 
used  had  been  collected  from  various  sources 
by  distillation.  There  are  several  oils  which 
will  dissolve  India-rubber;  but  there  are  few, 
1  believe,  that  will  dissolve  it  so  as  to  per* 
mit  it  to  be  restored  by  evaporation  to  its 
original  state;  some  of  them  decompose  the 
India-rubber,  but  not  all  of  them.  In  the 
first  experiment  I  used  a  pint  of  coal-oil,  in 
the  second  two  gallons  were  employed.  I 
should  think  very  probably  they  employed  the 
tar  and  other  materials  collected  from  the 
various  parts  of  the  gas-apparatus,  for  the 
purpose  of  obtaining  coal-oil  by  distillation. 
It  is  one  of  the  products  of  the  destructive 
distillation  of  coal.  Whenever  I  have  at- 
tempted to  dissolve  India-rubber  in  oil  of 
turpentine,  I  have  obtained  a  glutinous  com- 
pound, which  certainly  did  not  leave  it  in  a 
state  fit  for  its  original  purpose.  I  believe  it 
a  common  thing  to  soften  it  in  oil  of  turpen- 
tine, but  not  to  dissolve  it.  I  do  not  know 
whether  Mr.  Hancock,  one  of  the  plaintiffs, 
has  a  patent  for  dissolving  India-rubber  in 
oil  of  turpentine;  when  I  say  dissolved,  I 
mean  a  bona  fide  solution,  not  merely  soften- 
ing down  India-rubber.  I  apprehend  it  can- 
not be  dissolved  in  linseed  oil  without  decom- 
position ;  heat  must  be  applied,  and  then  a 
portion  of  the  India-rubber  will  be  decom- 


posed. Oil  of  turpentine  will  soften  India- 
rubber  and  reduce  it,  but  with  linseed  oil  it 
will  not  form  a  fair  solution,  nor  be  applica- 
ble to  the  same  purposes  as  Mr.  Macintosh's 
solution.  1  mean,  in  short,  it  would  remain 
viscid,  and  not  applicable  to  the  purpose.  The 
experiment  on  what  is  called  Clark's  mixture, 
was  made,  I  think,  in  December  last ;  I  was 
not  acquainted  with  that  solution  before—I 
did  not  know  it  by  the  name  of  Blanohard's 
solution ;  I  do  not  know  whether  it  was  a 
solution  or  not  which  bad  been  applied  to 
balloons ;  in  my  experiments  I  preserved  the 
proportions  though  not  the  quantities;  I 
steeped  the  India-rubber,  to  the  best  of  my 
recollection,  in  the  oil  of  turpentine,  accord- 
ing to  the  directions  given ;  I  cannot  say  how 
long;  it  ought  to  be  steeped  a  due  time  in 
the  oil  of  turpentine  until  the  India-rubber 
is  in  a  viscid  and  soft  state ;  but  it  was  not  in 
a  state  of  solution  when  I  applied  the  linseed 
oil  to  it.  I  endeavoured  to  imitate,  on  a 
small  scale,  the  process  which  was  given  me, 
and  in  which,  I  think,  three  days  are  di- 
rected for  the  time  in  which  the  caoutohooc 
is  to  steep  in  the  oil  of  turpentine.  I  have 
the  terms  which  were  before  me  when  I  tried 
the  experiment ;  it  says,  '*  until  the  caout- 
chouc be  considerably  distended,  or  almost  in 
a  state  of  solution.''  I  did  not  learn  from 
Mr.  Macintosh  that  he  had  purchased  Clark's 
patent,  nor  Mr.  Hancock's  ;  I  have  not  seen 
the  articles  that  had  been  manufactured  by 
Weisse  ;  1  had  neither  proportions  nor  direc- 
tions as  to  the  process ;  I  believe  the  term 
coal-oil  applies  to  the  product  of  the  coal  as 
it  is  produced  in  the  manufacture  of  gas,  as 
well  as  to  the  coal-oil  after  it  is  recti  fled  and 
purified.  Thete  may  be  a  difference  between 
the  naptha  which  is  obtained  from  Italy  and 
that  from  Trinidad.  I  think  it  is  found  co- 
lourless, but  that  which  I  have  seen  is  gene- 
rally brown ;  it  is  naptha  when  it  is  in  a  pure 
and  highly  volatile  state ;  petroleum  is  more 
viscid ;  it  is  another  form  of  bitumen,  in 
fact.  I  believe  when  petroleum  is  distilled, 
it  yields  a  quantity  of  naptha,  and  there  re- 
mains behind  a  substance  called  asphaltum. 
I  performed  the  experiment  which  I  produced 
on  two  or  three  sheets  of  blotting-paper,  and 
two  or  three  pieces  of  cloth  of  about  the  same 
size — ordinary  sized  sheets  of  blotting-paper 
in  my  laboratory,  with  a  brush ;  I  prepared 
them  about  the  middle  of  December;  I  passed, 
in  point  of  fact,  a  heavy  roller  over  them ;  I 
was  not  alone  when  I  prepared  this;  neither 
Mr.  Macintosh  nor  Mr.  Hancoek,  nor  any 
gentleman  connected  with  them,  was  with 
me,  but  my  assistant ;  I  dissolved  the  caout- 
chouc in  oil,  obtained  from  the  gas-works 
under  the  name  of  coal-oil ;  I  certainly  did 
not  go  to  the  gas-works  and  collect  the  oil 
myself,  and  then  bring  it  home  and  dissolve 
the  India-rubber  in  it   I  presume  all  the 
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specimen*  of  coal-oil  which  I  have  seen  have 
been  distilled  ;  I  presume  it ;  J  am  not  cer- 
tain that  it  was.  I  sh  reded  the  India-rubber 
myself  ;  I  think  that  the  colour  of  the  oil 
will  depend  upon  the  part  of  the  gas-appara- 
tus in  which  it  is  collected.  If  it  is  floating 
on  the  tar,  or  in  the  tar-vessels,  it  will  be 
probably  coloured  ;  but  if  it  has  gone  on  to 
the  gasometer,  then,  in  fact,  it  has  under- 
gone a  distillation  before  it  arrived  there,  and 
then  it  would  be  colourless.  At  the  gas- 
works they  receive  and  condense  every  thing 
they  can  eondense,  but  I  believe  a  great  deal 
of  this  oil  goes  into  their  gas- pi  pes  ;  there 
are  in  gas-works  vessels  appropriated  for  the 
reception  of  the  different  products ;  there  are 
vessels  to  receive  every  condensable  material 
that  they  can  extract  from  the  coal ;  one  of 
the  ingredients  produced  is  the  liquor  called 
ammonical  liquor,  separated  from  the  entire 
product  of  the  gas,  which  is  drawn  off  from 
the  vessel  in  which  it  is  condensed.  It  would 
not  be  necessary  by  any  process  of  distillation 
to  get  ridof  that  liqoorin  the  solution  of  India- 
rubber,  as  it  and  the  coal-oil  are  not  at  all 
mixsi  ble ;  they  cannot  be  mixed  together,  they 
are  perfectly  distinct  things  ;  they  are  found 
one  floating  on  the  other,  and  are,  I  should  pre- 
sume,  allowed  to  run  off.  It  is  either  drawn 
off  or  ladled  off— skimmed  off.  In  the  gaso- 
meter, this  oil  was  merely  floating  on  the 
fetid  water.  It  was  a  gasometer  which  had 
not  been  emptied  for  many  years,  and  on  the 
water  there  was  this  oil  floating :  it  was  the 
accumulation  of  years,  1  believe.  I  have 
seen  the  liquor  produced  by  the  distillation  of 
coal  in  the  vessels  in  which  it  is  collected  in 
the  gas-works,  existing  in  a  separate  state. 
You  have  the  oil,  the  ammonical  liquor,  and 
the  tar;  but  there  are  a  number  of  other 
products.  The  gas-works  which  1  have  seen 
most  lately,  are  the  gas-works  in  Brick-lane  j 
but  it  is  nearly  a  twelvemonth  ago.  I  pre- 
sume they  exist  in  a  separate  state;  but  in 
order  to  separate  them,  the  most  convenient 
process  is  to  distil  the  product,  and  then  the 
volatilw  or  ceal-oil  will  come  over  free  from 
the  other  ingredients.  I  should  presume  that 
the  ammoniacal  liquor  is  separated  before  they 
distil  the  remaining  products.  If  I  were  in 
a  gas  establishment,  and  anxious  to  collect  as 
much  of  the  oil  as  possible,  I  should  endea- 
vour to  pour  it  off  as  free  as  might  be  from 
the  other  ingredients  and  materials,  and  then 
I  should  redistil  it.  I  have  never  seen  the 
process  of  preparing  the  solution  at  Mr.  Mac- 
intosh's. 

Re-examined  by  Sir  F.  Pollock. 

I  an  acquainted,  of  course,  with  the  mode 
of  dealing  with  coal,  for  the  purpose  of  get- 
ting the  gas.  Coal-oil  is  certainly  sub- 
jected to  a  process  of  distillation  in  coming 
first  over.   All  the  products  of  coal  are  ne- 
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cessarily  products  of  distillation ;  the  tar,  the 
ammonical  liquor,  the  coal-oil,  and  a  num- 
ber of  other  ingredients  and  substances  which 
are  found,  are  all  products  of  distillation  : 
the  ammonical  liquor  is  one,  the  coal-oil 
floating  on  the  top  of  that,  and  the  coal-tar 
sinking  to  the  bottom.  Those  are,  perhaps, 
the  three  principal  products,  besides  the  gas. 
But  there  are  a  great  number  of  other  sub- 
stances; it  is  a  complicated  product;  but 
those  are  three  of  the  leading  articles.  The 
specification  speaks  of  the  oil  being  pure; 
the  mode  of  making  a  volatile  oil  of  that  sort 
pure,  is,  generally,  I  should  presume,  distil- 
lation. I  have  not  the  least  reason  to  believe 
there  is  any  difference  between  oil  after  the 
first  distillation  and  after  its  second  distilla- 
tion, except  in  its  being  more  pure.  I  have 
no  reason  to  doubt  when  it  first  comes  over  it 
would  dissolve  caoutehouc.  A  friend  of  mine 
was  anxious  to  make  a  solution  of  caoutchouc, 
and  he  applied  to  me  to  get  some  coal-oil,  and 
1  told  him  he  had  better  go  to  some  dry- 
salters,  and  he  went  to  Mr.  Jones's,  in  Grace- 
church-street,  and  they  procured  him  some 
of  it,  which  he  put  into  my  hands,  and  I  dis- 
solved the  India  rubber.  That  was  the 
article  I  effectually  experimented  with. 

Henry  Warburton,  Esq.,  M.  P.,  examined  by 
the  Attorney  General. 

I  have,  for  a  good  many  years  past, 
paid  a  good  deal  of  attention  to  subjects 
of  philosophy  and  chemistry.  For  the  last 
ten  years  I  have  paid  rather  less  atten- 
tion. I  have  read  the  specification  of  Mr* 
Macintosh's  patent,  but  not  very  lately, 
about  a  month  ago.  I  am  not  aware  of  any 
such  process  being  known  before  1823,  when 
this  patent  was  taken  out;  for  when  it  first 
came  out,  it  was  spoken  of  as  a  process  quite 
new  by  those  chemists  with  whom  I  had 
the  honour  of  being  in  company  at  that 
time — the  late  Dr.  Wollaston  amongst  others. 
I  remember  it  being  produced  at  Dr.  Wol- 
laston's  own  house ;  an  experiment  of  this 
kind  being  made  at  that  time,  which  fixes 
it  on  my  recollection.  The  two  portions  of 
the  cloth  were  torn  asunder,  and  there  was 
an  electrical  light  produced  by  the  India- 
rubber  at  the  moment  of  separation.  There 
was  a  society  of  gentlemen  called  the  Che- 
mical Club  at  that  time,  which  consisted  of 
the  most  distinguished  philosophers  of  this 
country,  of  which  I  was  a  member :  it  wus 
repeatedly  the  subject  of  conversation  there, 
and  spoken  of  as  a  novel  and  ingenious  pro- 
cess. If  there  bad  been  any  other  solvent 
known,  I  must  have  heard  of  it  1  certainly 
consider  it  a  novel  and  ingenious  process. 
Its  great  utility,  no  doubt,  is  to  keep  off  the 
rain  and  the  weather;  and  there  is  another 
advantage:  some  gentlemen,  myself  amongst 
others,  are  rather  fond  of  the  amusement  of 
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fishing ;  we  have  had  water-proof  boots  made 
of  it,  with  which  we  are  able  to  wade  two  or 
three  feet  in  the  channel  without  being  in  the 
least  wet.  No  invention  of  the  kind  was 
known  before,  unless  they  were  the  very  heavy 
fen  boots  to  ensure  one  from  the  wet  incident 
to  that  amusement  It  has  been  in  constant 
use  since  this  invention,  among  the  members 
of  the  Fishing  Club  to  which  I  belong,  and 
they  have  the  highest  opinion  of  the  ingenuity 
of  the  invention.  We  once  drank  the  health 
of  Mr.  Macintosh  as  the  inventor.  It  is  also 
applied  to  the  making  air-cushions  for  tra- 
velling :  I  have  repeatedly  made  use  of  them 
to  the  greatest  advantage:  they  prevent 
fatigue.  I  have  no  doubt,  that  from  reading 
the  specification,  this  fabric  might  be  made. 
Instead  of  manual  labour  there  may  be  power 
from  the  steam-engine,  and  various  processes 
for  making  the  fabric  more  smooth  at 
the  time  of  laying  it  on ;  like  every  other  in- 
veotion,  it  would  admit  of  gradual  improve- 
ment I  have  never  distilled  coal -oil  myself, 
but  I  have  been  at  the  gas-works,  and  I  have 
seen  the  product  of  destructive  distillation  of 
coal.  You  have  coal-oil,  and  then  you  have 
petrnlium,  which  is  rock-oil :  one  is  sup- 
posed to  be  a  natural  product,  called  rock- 
oil  ;  and  the  other  is  a  product  from  artificial 
distillation,  and  is  called  coal-oil.  Petroleum 
is  found  floating  on  the  surface  of  some  mi- 
neral springs,  and  in  the  Caspian;  it  is 
distilled  in  large  quantities,  and  naturally ; 
coal-oil  is  found  floating  on  the  ammoniacal 
liquor.  The  obvious  mode  to  purify  it,  is  to 
distil  it  at  a  moderate  heat,  though  I  cannot 
say  so  from  any  experiment.  I  should  say 
the  heat  at  whieh  it  distils  is  so  low,  that  it 
could  not  undergo  any  decomposition  during 
the  process,  which  would  be  known  to  any 
person  moderately  skilled  in  chemical  pro- 
cesses ;  1  should  havo  thought  it  was  almost 
an  elementary  proposition. 

Cross-examined  by  Mr.  Serjeant  Talfourd. 

I  must  have  first  heard  of  this  process 
about  1823  or  1824.  I  was  first  informed  of 
it  by  Dr.  Wollaston,  as  being  a  substance 
perfectly  flexible  and  water-proof,  and  very 
light  in  its  texture.  I  am  not  a  wars  that  the 
same  kind  of  result  had  ever  been  produced 
before.  1  never  heard  of  any  thing  made 
impervious  to  water  and  air,  and  being  at 
the  same  time  flexible,  and  that  would  bear 
the  creasing  about  the  person.  I  am  not 
aware  that  a  gentleman  of  the  name  of 
Clarke  was  manufacturing  &  patent  article 
under  the  description  I  have  mentioned ;  1 
never  heard  of  it.  I  did  not  exactly  hear  the 
purpose  to  which  it  was  applicable,  but  I 
heard  there  was  a  person  of  the  name  of 
Hancock,  who  had  some  process  or  other 
which  was  likely  to  interfere  with  Macin- 
tosh*s;  but  I  never  beard  of  it  until  after  I 


had  heard  of  Macintosh's.   I  heard  that  in 

some  way  or  other  it  was  likely  to  interfere 
with  Mr.  Macintosh's  patent.  I  never  made 
inquiries  into  the  details  of  Mr.  Hancock's 
course ;  I  think  I  was  informed  by  Sir  Hum- 
phrey Davy  of  the  circumstance,  and  he 
mentioned  something  about  cutting  India- 
rubber  into  pieces,  and  by  heat  and  pressure 
uniting  them  into  one  substance — I  think 
that  is  what  I  heard  at  the  time.  A  solution 
of  India-rubber  in  ether  has  long  been  known 
and  described  in  all  the  works  as  a  varnish 
which  was  applied  for  rendering  air-balloons 
air-tight.  This  varnish  was  not  interposed 
between  two  folds,  but  as  an  exterior  coat- 
ing. There  is  great  advantage  in  having  it 
interposed  between  two  substances,  parti- 
cularly for  the  purpose  of  making  the  air- 
tight articles;  and  for  water-proof,  in  having 
two  substances  instead  of  spreading  it  over 
the  surface.  India* rubber  is  distensible  as 
is  shown  by  the  balls  blown  out  ( which 
children  use,)  by  means  of  forcing  the  air 
into  the  interior  of  a  bottle  of  India-rubber. 
If  you  were  to  surround  that  bottle  by  a  sub- 
stance of  cloth  which  is  not  distensible,  you 
would  prevent  it  from  stretching,  and  that, 
no  doubt,  is  the  use  of  the  linen  outside.  The 
India-rubber  is  impervious  to  water  and  air, 
and  the  exterior  being  covered  with  a  linen 
coating,  prevents  the  distensibjlity  of  the 
India-rubber;  being  interposed  between  the 
two  pieces  of  cloth,  it  is  kept  from  being 
distensible 

By  Mr*  Serjeant  Talfourd. 
Suppose  the  varnish  becomes  part  and 
parcel  of  the  cloth,  which  is  that  which  is  not 
distensible  ;  how  could  the  tendency  of  it  to 
distend  at  all  interfere  with  the  convenience 
of  such  a  subject? — The  difference  between 
the  two  would  be  this:  this  would  be  pro- 
bably equally  indistensible,  but  you  require 
an  exterior  cover  on  both  the  surfaces  of  the 
India-rubber,  otherwise   the  India-rubber 
would  wear  off,  and  it  would  be  wholly  un- 
fitted for  the  purpose  of  wear  if  you  had  not 
the  protection  of  linen  or  other  texture  on 
both  the  surfaces  of  the  India-rubber.  In 
my  judgment  it  would  not  last  unless  yon 
were  to  renew  the  India-rubber.    Now,  the 
cushions  which  I  have  travelled  with  do  not 
require  renewing;  at  least,  I  have  had  one 
three  or  four  years,  and  I  have  not  found  that 
it  has  required  renewing  in  that  time.  I 
have  never  heard  of  any  patent  of  Hancock's, 
for  making  bags  air-proof,  which  he  produced 
by  dissolving  India-rubber  in  spirit  of  tur- 
pentine.  The  article  commonly  called  coal- 
oil  is  produced  in  the  distilling  of  tar,  but  in 
what  proportion  I  cannot  say. 

Re-examined  by  Mr.  Attorney- General, 
I  should  think  that  the  purified  coal-oil  is 
affected  in  a  small  degree  by  the  quantity  of 
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tar  it  has  in  solution.  It  may  require  a  Co.'s.   I  inquired  for  it  as  coal-oil.  I  wrote 

larger  quantity  to  produce  the  same  effect  if  down  on  a  piece  of  paper,  "  coal-oil  for  the 

in  an  unpurified  state.   The  oil  found  float-  solution  of  caoutchouc.''   I  sent  my  assistant 

ing  on  the  ammoniacal  liquor,  and  the  oil  with  that  note,  and  he  returned  with  it  to  me. 

which  is  produced  by  the  distillation  of  tar,  It  was  well  known  to  me  before,  though  I  had 

are,  I  have  no  doubt,  the  same  oil,  but  I  none  of  it  by  me.   I  then  pursued  the  pro- 


have  not  made  any  experiment;  they  are 
both  coal-oil,  possessing  the  same  qualities. 
If  fishing  boots  were  made  by  merely  apply- 
ing varnish  to  the  exterior  surface,  I  think 
the  sand  would  rub  off"  the  varnish,  and  make 


cess  of  dissolving  the  caoutchouc,  and  apply- 
ing it  to  substances  described  in  Mr.  Macin- 
tosh's specification,  and  found  it  succeeded 
perfectly.  I  have  some  small  specimens  here 
which  I  made.   This  is  a  piece  of  blotting 


the  substance  no  longer  water-proof;  and  if    paper,  which  has  been  rendered  water-proof 


you  put  it  inside,  the  feet  would  be  in  a  bad 
way.  I  apprehend,  by  adding  cold  linseed 
oil  to  India*  rubber,  you  would  not  decompose 
it,  but  you  would  have  a  solvent  which  you 
cannot  afterwards  get  rid  of;  if  you  employ 
linseed  oil  hot,  then  you  would  decompose  the 
very  substance  of  the  India-rubber;  but  in 
either  case  I  know,  from  having  made  expe- 
riments, that  you  will  have  a  glutinous  sub- 
stance which  will  not  be  like  India-rubber. 
By  employing  cold  oil,  it  is  so  volatile  it 
would  be  easily  got  rid  of,  and  the  India- 
rubber  would  remain  in  its  pure  state  with  its 
original  qualities.  When  coal  is  distilled  for 
the  purpose  of  making  coal-gas,  that  is  what 
I  call  destructive  distillation.  In  order  to 
produce  it,  you  require  a  high  temperature ; 
but  when  it  has  been  once  produced,  then  it 
will  evaporate  at  a  low  temperature,  and  that 
I  do  not  call  destructive  distillation. 

Gtorge  Frederick  Daniell,  Esq.*  examined  by 
Sir  Frederick  Pollock. 

I  am  a  Professor  of  Chemistry  at  King's 
College.   I  have  read  the  specification  filed 
by  Mr.  Macintosh,  and,  as  far  as  I  know,  the 
manufacture  described  by  Mr.  Macintosh  is 
new,  and  was  not  known  before  his  patent  was 
taken  out.    There  had  been  attempts  made  to 
produce  a  fabric  that  should  be  water-proof, 
and  at  the  same  time  flexible,  such  as  the  oil- 
silk  used  for  umbrellas ;  but,  as  wearing  ap- 
parel, certainly  any  body  who  has  seen  an  oil- 
silk  umbrella,  would  not  wish  to  wear  it,  as  a 
cloak  or  any  garment    I  have  seen  a  very 
coarse  sort  of  fisherman's  cloak  or  hat  cover 
made  of  it.   They  were  liable,  on  use,  to 
crack,  and  allow  the  water  to  go  through. 
Mr.  Macintosh's  manufacture  is  free  from 
those  objections;  I  have  had  experience  in 
the  use  of  it  as  a  cloak  and  as  air  cushions, 
and  I  believe  their  quality  remains  as  long  as 
the  stuff  they  are  made  of.    In  my  judgment 
it  is  new,  and  also  very  useful  indeed.  I 
have  taken  the  specification,  and  gone  through 
it  for  the  purpose  of  making  a  similar  article 
myself.  The  coal-oil  is  an  article  well  known 
in  commerce,  and  I  knew  it  before  the  date 
of  this  patent,  which  was  in  1823,  but  I  can- 
not assign  date  to  my  first  knowledge  of  it ; 
I  have  known  it  ever  since  there  have  been 
gas-works.   I  got  the  coal-oil  from  a  dry- 
salter— I  think  in  Thames-street,  at  Price  and 


by  that  process. — (Producing  the  tame.)  The 
surface  will  imbibe  the  water,  and  the  water 
will  run  over  it,  but  it  will  not  pass  through 
to  the  other  side.    Here  is  a  piece  of  paper 
which  has  been  torn  wet,  which  shows  the 
films  of  caoutchouc  which  lay  between,  show- 
ing that  the  caoutchouc  is  not  altered  in  its 
properties.   If  I  were  to  moisten  this  paper, 
and  reduce  it  to  a  pulp,  I  might  remove  it, 
and  I  should  then  have  a  film  of  India- 
rubber.  This  is  some  of  the  cloth .  —(Producing 
the  .wne.)    In  making  these  articles,  I  pur- 
sue precisely  the  directions  that  arc  given  in 
Macintosh's  specification  regarding  the  pro- 
portional quantities.  I  have  not  the  slightest 
doubt  that  any  person  ordinarily  skilled,  from 
the  statement  made  in  the  specification,  would 
be  able  to  produce  this  patent.   When  an 
article  of  this  sort  has  been  discovered,  I  pre- 
sume there  may  be  in  the  course  of  the  manu- 
facture improvements  in  the  mode  of  laying 
the  cloth  down  to  receive  it.  Mechanical 
improvements  would  naturally  occur  to  a 
person  who  was  working  on  a  large  scale,  to 
do  away  with  manual  labour.    They  are  not 
at  all  essetnial  to  the  manufacture  itself.  I 
began  with  veiy  clumsy  tools— with  a  com- 
mon brush  and  a  piece  of  wood.   This  is 
some  of  the  solution :  it  is  of  the  consistence 
of  honey—  [producing  the  same]  —  and  is 
spread  about  with  a  piece  of  wood  on  the 
surface  of  the  cloth,  and  then  another  piece 
of  cloth  is  applied,  and  then  pressure.  This 
is  a  portion  of  the  solution  that  I  used.  I 
have  a  specimen  of  the  India-rubber  after  it 
has  gone  through  that  process  with  the  eva- 
porating, sufficient  to  show  the  caoutchouc ; 
it  contains  all  the  properties  of  the  caout- 
chouc.  According  to  my  experience,  this 
which  is  the  evaporated  solution  is  not  distin- 
guishable in  any  of  its  properties  from  India- 
rubber;  it  has  a  slight  smell,  but  nothing 
else,  which  is  the  remains  of  the  coal-oil.  I 
tried  a  process  which  has  been  called  Clark's 
process,  which  is  mixing  caoutchouc  and 
spirits  of  turpentine,  and  then  adding  to  that 
some  linseed  oil.  I  think  my  process  was  the 
same  as  Mr.  Brand  has  described;  it  was 
first  of  all  softened  by  the  operation  of  tur- 
pentine, afterwards  added  to  oil,  and  the 
whole  boiled  together  for  some  hours.    It  was 
two  days  in  softening.    I  continued  the  pro- 
until  it  was  perfectly  soft,  like  a  kind  of 

Digitized  by"'G< 


478 


THB  PATKNT  CAOUTCHOUC  CASK. 


jelly.  I  endeavour  to  apply  that  to  making  a 
similar  manufacture.  Here  is  a  specimen. — 
[Producing  the  same.}  1  tried  to  produce  the 
same  effect  as  I  did  with  Macintosh's  process ; 
it  was  in  December,  and  it  has  been  laying 
in  that  state  ever  since.  There  are  two  pieces ; 
the  upper  part  is  a  piece  of  the  original  cloth ; 
the  under  piece  consists  of  the  two  cemented 
together.  I  tried  to  dry  it  in  a  sand  bath 
several  days.  The  process  of  softening  the 
caoutchouc  in  spirits  of  tnrpentine,  and  then 
adding  linseed  oil,  is  not  similar  to  Mr.  Mac- 
intosh's in  the  slightest  degree.  In  the  first 
place  it  is  utterly  decomposed.  I  thought  it 
remained  theoretically,  but  I  tried  an  experi- 
ment to  determine.  1  placed  some  India- 
rubber  in  a  metallic  vessel,  so  that  it  should  be 
exposed  all  the  time  to  the  temperature  of 
the  boiling  oil,  and  this  is  the  result;  though 
it  has  been  so  long  in  this  state  you  will  find 
it  is  not  dry,  and,  probably,  never  will  dry : 
it  is  much  more  of  the  nature  of  birdlime. 

Mr.  Serjeant  Wilde.  —  This  is  birdlime, 
gentlemen.    You  know  it,  I  see. 

Do  you  know  whether  there  are  any  other 
modes  of  obtaining  coal-oil  except  by  distilla- 
tion from  coal  ?— Coal-tar  will  also  produce 
it.  However,  from  whatever  source  it  comes, 
it  is,  speaking  chemically,  the  same  substance; 
and  whether  more  or  less  pure,  1  should  still 
treat  it  as  the  same  substance,  and  give  it 
the  same  name  of  coal  oil?  Undoubtedly,  it 
is  known  by  other  names,  but  coal-oil  or  coal- 
naptha  is  the  term  it  is  generally  known  by. 

Cross-examined  by  Mr.  Rotch. 

I  am  not  aware  that  the  name  has  changed 
at  all  since  former  times.  In  trying  these 
experiments  I  sent  to  a  dry-salter  for  it;  I 
cannot  say  where  I  should  have  sent  for  it  in 
the  year  1823;  perhaps  to  the  gas-works. 
When  I  say  it  has  become  better  known,  I 
mean  it  is  in  more  extensive  use.  I  think 
nobody  in  1823  would  have  doubted  what 
coal-oil  meant.  In  asking  for  this,  my  as- 
sistant stated,  that  it  was  coal-oil  for  dissolv- 
ing caoutchouc,  to  ensure  it  of  a  pure  quality 
more  effectually  to  answer  the  purpose,  as 
described  in  the  specification ;  the  specifica- 
tion itself  states,  that  in  proportion  to  the 
purity  of  the  oil  the  process  is  better.  You 
are  directed  in  the  specification  to  take  a 
larger  quantity  of  that  which  is  not  pure:  it 
was  for  that  reason  (to  guide  me  in  the  quan- 
tity) that  I  wished  to  get  the  best  quality. 
I  am  well  acquainted  with  gas-works,  and 
have  observed  this  very  collection  of  coal-oil 
floating  on  the  water  of  the  gasometer  ;  it  is 
well  known,  it  is  stated,  in  all  the  works  upon 
the  subject.  ^  In  a  work  of  great  authority  by 
Dr.  Hewit,  in  an  able  article,  you  will  find 
it  stated,  that  the  petroleum  floats  on  the 
water  of  the  gasometer.  Petroleum  is  men- 
tioned by  Dr.  Hewit  as  floating  on  the  surface 


of  the  ammoniacal  liquor.  I  should  draw  no 
distinction  between  the  term  petroleum  and 
coal-oil  under  such  circumstances,  as  petro- 
leum drawn  from  the  manufacture  of  gas  in 
my  mind  accurately  describes  what  is  other- 
wise called  coal-oil  or  coal-naptha.  I  should 
not  call  coal*oil  in  its  pure  slate,  uncombined 
with  any  bituminous  matter,  petroleum  ;  but 
when  it  is  so  described,  I  should  know  what 
is  meant.  I  do  not  consider  the  matter  which 
is  floating  on  the  gasometer  to  be  petroleum ; 
I  believe  it  to  be  coal-oil,  but  not  in  its  pure 
state ;  I  have  never  had  an  opportunity  of 
trying  to  dissolve  caoutchouc  in  the  coal-oil 
in  the  state  in  which  it  is  found  on  the  sur- 
face of  the  water  in  the  gasometer.  The 
solution  which  is  in  the  little  gally-pot,  which 
has  been  banded  round,  when  evaporated  is 
reduced  back  again  to  the  substance  of  India- 
rubber  ;  there  is  nothing  in  it  but  caoutchouc 
and  coal-oil.  If  there  were  two  pieces  of 
cloth  with  this  mixture  interposed  and  the 
solvent  evaporated,  nothing  would  remain 
between  the  two  pieces  of  cloth  but  pure 
caoutchouc.  I  am  not  aware  of  any  appa- 
ratus being  constructed  in  the  manufacture 
of  gas  for  the  purpose  of  collecting  this  coal- 
oil  in  a  pure  state.  I  have  no  doubt  that  the 
gas-works  provide  means  of  manufacturing 
this  for  some  purpose  of  commerce;  but  I 
do  not  know  it  from  actual  observation.  I 
dare  say  there  are  many  extensive  manufac- 
tories of  coal-oil  now  in  operation  that  re- 
ceive the  coal-tar  as  manufactured  in  the 
gas-works  for  the  purpose  of  so  converting 
it,  but  I  do  not  know  it — I  have  no  doubt  of 
it.  A  great  deal  of  the  coal-oil  is  produced 
from  coal-tar,  as  well  as  the  other  products  of 
the  gas-works. 

Re-examined  by  Sir  Frederick  Pollock. 

In  my  judgment,  the  substance  that  is  to 
be  used  is  clearly  pointed  out  by  the  specifi- 
cation. 

The  Attorney-General.— It  may  be  con- 
venient that  we  should  now  examine  a  spe- 
cimen of  the  defendant's  manufacture. 

Mr.  James  White  examined  by  the  Attorney - 

General. 

About  the  latter  end  of  October  I  went  to 
the  shop  of  Ellis  and  Everington,  in  St. 
Paul's  Church-yard,  by  the  direction  of  Mr. 
Blunt,  the  plaintiffs  attorney,  to  buy  a  water- 
proof cloak;  I  asked  for  one  of  Macintosh's 
water-proof  cloaks;  they  at  first  said  they 
had  not  any,  and  recommended  me  to  buy 
one  which  they  produced  of  their  own  manu- 
facture, stating,  that  various  complaints  had 
been  made  of  Macintosh's.  I  bought  one  of 
each ;  they  at  first  said  they  had  none  of 
Macintosh  a,  but  they  eventually  produced 
one.  I  have  now  one,  that  one  that  they 
said  was  their  own  manufacture.  I  cut  off 

some  pieces  of  this  cloak  myself,  and  de- 
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llvered  one  to  Mr.  Garden  in  Oxford-street* 
and  one  to  Mr.  Cooper  of  Blackfriars-road, 
and  one  to  Mr.  Phillips  of  St.  Thomas's 
Hospital. 

vrwjjr  cxumima  oy  snr.  oeijcant  laijoura. 

I  am  sure  that  they  told  me  the  other 
cloaks  were  manufactured  by  themselves; 
tbey  said  they  had  bought  the  interest  of  a 
person  in  the  patent,  and  my  impression  is, 
that  they  mentioned  the  name  of  Fanshawe, 
and  that  this  was  manufactured  according  to 
Fanshawe 's  patent.  It  is  labelled  "  Fan- 
shawe's  Improved  Patent  India-rubberWater- 
proof  Cloak.1' 

Richard  Phillips,  Esq.,  examined  by  Mr.  Ser- 
jeant Bompas. 

I  am  Lecturer  on  Chemistry  at  St.  Thomas's 
Hospital;  I  have  seen  the  specification  of 
Mr.  Macintosh's  patent,  and  have  carried 
through  the  process  mentioned  in  that  speci- 
fication. The  specification  is  such  that  I 
could  clearly  understand  the  mode  in  which 
it  was  to  be  applied ;  and  1  applied  the  mode 
described  in  the  specification  to  the  manu- 
facture of  those  articlea  that  I  now  produce. 
That  is  a  piece  of  silk,  and  here  is  the  same 
water-proof;  there  is  a  piece  of  blotting- 
paper,  and  here  is  the  same  water-proof; 
these  are  made  exactly  in  pursuance  of  the 
specification.  I  have  for  several  years  known 
the  substance  called  coal-oil ;  it  has  been 
generally  known  in  commerce  under  that 
term.  I  sent  for  some  to  C  as  sell's  works, 
Mill-wall,  Poplar.  Mr.  Cassell  is  a  person 
who  prepares  this  oil  and  purifies  it.  I  do 
not  know  him  personally.  When  it  was  pro- 
duced, it  was  the  substance  I  had  before 
known.  I  have  not  been  much  accustomed 
to  gas-works,  but  I  have  been  there  occasion- 
ally. Coal-oil  is  one  of  the  products  of  coal 
when  distilled.  If  coal-oil  is  wished  to  be 
purified,  it  is  re-distilled.  Re-distillation  is 
a  mode  of  purification  which  is  commonly 
known  by  all  chemists.  Coal-oil  is  an  ex- 
tremely volatile  substance ;  its  nature  is  not 
at  all  changed  by  re-distillation  ;  it  is  more 
volatile  than  coal-tar.  If  mixed  with  coal- 
tar,  it  can  be  separated  by  redistillation. 
Ammoniacal  liquor  is  one  of  the  products  of 
coal  in  destructive  distillation.  The  coal-oil 
is  lighter  than  the  ammoniacal  liquor.  I 
tried  some  experiments,  accordiug  to  Clarke's* 
receipt,  in  the  proportions  of  the  substances 
that  were  given  to  me.  "  To  one  ounce  of 
caoutchouc,  eight  ounces  of  spirits  of  turpen- 
tine, and  seventy  ounces  of  linseed-oil.''  The 
effect  of  the  linseed-oil  heat  being  applied, 
was  to  decompose  the  India-rubber.  I  put  the 
caoutchouc  in  a  different  vessel,  and  then  im- 
mersed the  vessel  in  oil,  and  heated  the  oil, 
consequently  the  India-rubber  which  is  here 
contained,  was  exposed  to  the  temperature  of 
the  heated  oil,  and  I  found  it  had  undergone 


a  great  change :  the  India-rubber  which  was 
in  the  oil  underwent  a  similar  change.  When 
the  India-rubber  is  wholly  or  partly  decom- 
posed, it  does  not  retain  its  elasticity,  it 
becomes  semi-fluid.   I  find  that  it  adheres 
to  the  finger,  and  becomes  almost  as  tenacious 
as  birdlime,  and  can  net  be  dried  again  so  as 
to  restore  it  to  India-rubber.    It  is  rendered 
more  fluid  by  the  change  it  undergoes,  but  it 
cannot  be  rendered  solid  again.   I  did  not 
try  whether  linseed  oil  or  grease  produces  any 
effect  on  the  India-rubber  when  cold.  I 
have  got  some  specimens  of  the  effect  in  ap- 
plying the  substance  which  I  thus  procured 
according  to  Clarke's  plan,  to,  some  fabrics. — 
(Producing  the  same.)   This  was  made  fairly 
according  to  Clarke's  directions.    I  tried  it 
at  different  times  in  boiling;  for  instance, 
after  the  first  two  hours,  another  portion 
three  hours,  and  then  another  after  three 
hours  more.     I    heated  it  at  different 
periods.    At  which  ever  period  I  took  it.  it 
did  not  answer  the  purpose  of  Macintosh's 
patent,  as  I  think  will  be  evinced  by  these 
specimens.    Some  of  these  are  done  singly. 
Here  is  one  which  is  done  double,  but  you 
observe  they  have  not  adhered  together;  put- 
ting them  by,  they  separated ;  and  it  immedi- 
ately ran  through  this  stuff,  although  it  is  very 
thick.    Here  is  a  piece  more,  part  in  its  ori- 
ginal state,  and  part  where  it  has  ran  through* 
(Witness  produced  tlie  specimens.)    I  have 
seen  an  account  given  by  a  person  of  the 
name  of  Weisse.  Forming  the  best  judgment 
I  can,  and  having  the  materials  given  with- 
out the  quantities,  in  my  judgment,  they 
oould  not  form  a  substance  that  would  pro* 
duce  the  effect  of  Macintosh's.   I  received  a 
piece  of  a  cloak  from  Messrs.  Blunt,  Roy,  and 
Blunt ;  a  piece  of  the  cloak  the  last  witness 
bought ;  it  bears  so  great  a  resemblance  to 
Macintosh's,  that  lean  see  no  difference.  It  is 
a  double  texture,  and  caoutchouc  is  employed 
in  the  same  situation  with  respect  to  the  double 
texture,  as  Macintosh's.  Here  isa  pieceof  the 
caoutchouc  I  obtained.    I  put  the  piece  into 
coal-oil,  wh  ich  dissolved  the  India-rubber  which 
was  then  in  that  material;  and  I  got  the 
India-rubber  from  it,  that  satisfies  me  that 
the  cloak  had  been  made  with  a  solution  of 
India-rubber.    In  my  judgment,  these  are 
precisely  the  same  materials. 

Cross-examined  by  Mr.  Serjeant  Wilde. 
I  think  I  knew  this  article  coal-oil,  very 
soon  after  Mr.  Macintosh  took  out  his  patent. 

Re-examined  by  Mr.  Serjeant  Bompas. 
This  isa  specimen ,  made  according  to  Clarke's 
specification ;  I  immersed  some  linen  into 
the  preparation  which  we  call  Clarke's  for  a 
minute  or  two,  and  hung  it  up  to  dry  in  a 
dry  place  covered  from  the  wet,  but  in  the  air : 
I  left  it  there  twelve  days ;  and  after  that  I 
exposed  it  again,  in  a  situation  calculated  to 
dry  it  if  it  would  dry,  I  did  not  apply  h«*i, 
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because  it  is  not  directed  to  be  applied  in  the 

Secification.  I  should  no*  call  it  dry  ; 
though  some  parts  of  it  are  not.  This  is 
another  specimen  which  has  been  made 
seventeen  days  longer.  The  one  which  is 
nearly  dry  is  a  siugle  fabric. 

John  Thomas  Cooper,  Esq.,  examined  by  Sir 
William  Follett. 
I  am  a  Professor  of  Chemistry  at  West- 
minster Medical  School.    I  have  seen  this 
specification  of  Macintosh's;  I  tried,  ac- 
cording to  the  specification,  to  make  the 
manufacture  as  there  described.  I  proceeded 
entirely  according  to  the  process  mentioned 
in  the  specification — nothing  else  to  guide 
roe,  and  I  have  some  of  the  specimens  of 
cloth  here,  showing  the  result.    I  succeeded 
perfectly  in  making  a  fabric  impervious  to 
water  and  air.    I  tried  it  both  on  cloth  and 
paper  ;  cloth  on  one  side  and  cotton  on  the 
other.    I  seat  for  the  coal-oil  myself,  to  Cas- 
sell's  manufactory,  where  they   distil  or 
purify  coal-oil.    These  are  bottles  of  the 
Tarnish,  which  have  been  prepared  from  the 
different  oils.    This  is  Cassell's  oil,  with 
bottle  rubber.    These  are  some  of  the  speci- 
mens which  I  have  tried  with  the  coal-oil 
from  Cassell's  and  the  India-rubber  with 
•which  those  cloths  have  been  cemented.  I 
tried  some  experiments  on  what  is  called 
Clarke's  patent.  I  followed  the  recipe  which 
was  given  in  the  affidavit  of  Clarke,  which 
was  sent  to  me,  and  made  some  of  Clarke's 
varnish  :  I  was  not  able  to  make  any  thing 
from  the  directions  which  would  answer  the 
purpose;  the  cloth   experimented    on  is 
pappy  in  some  places  ;  neither  is  the  fabric 
impervious  to  air  or  water,  and  the  India- 
rubber  has  undergone  a  total  change,  a  total 
destruction.    Here  is  some  of  the  India- 
rubber  which  was  put  in  the  oil  while  boiling, 
and  you  observe  it  is  quite  changed.  I  im- 
mersed it  in  the  boiling  oil.    Coal-oil  is 
perfectly  well  known ;  I  have  known  it  six- 
teen or  seventeen  years  at  least,  I  have  seen 
it  at  the  gas-works,  swimming  on  the  surface 
of  the  ammoniacal  liquor;  and  what  I  ob 
tained  for  the  purpose  of  experiment  at  the 
gas-works  was  dipped  off  with  a  ladle,  from  the 
surface  of  the  ammoniacal  liquor.    I  tried 
that  with  the  caoutchouc,  according  to  the 
mode  as  described  ;  and  the  varnish  so  pro- 
duced is  equally  effectiTe  for  the  purpose  of 
manufacturing  fabrics  of  this  sort.  The 
coal-oil  was  not  re-distilled;  it  wasjust  dipped 
off  from  the  surface  of  the  ammoniacal  li- 
quor.   The  coal-oil  is  made  pure  by  the  dis- 
tillation ;  it  is  not  necessary  to  have  a  larger 
quantity  of  it  to  produce  the  effect,  but 
it  requires  a  greater  quantity  of  crude  oil  to 
dissolve  the  same  quantity  of  India-rubber. 
I  have  called  it  crude  oil  to  distinguish  it 
from  the  oil  that  has  been  re-distilled ;  the 
effect  is  the  same,  except  that  it  makes  the 


fabric  a  little  more  stiff  in  consequence  of 
the  tarry  matter  that  it  leaves  behind.  You 
will  find  that  that  pieee  is  not  so  flexible  as 
the  other.  The  purer  the  oil  the  better,  and 
so  says  the  specification.  The  mode  of  puri- 
fying this  coal-oil  is  a  thing  perfectly  well 
known  to  chemists;  it  did  not  require  any 
deep  science  to  know  how  to  pursue  it,  nor 
any  direction  in  the  specification — any  body 
at  all  acquainted  with  the  subject  would 
know  how  to  set  about  it. 

Cross-examined  by  Mr.  Serjeant  Wilde. 

I  distilled  itoal-oil  myself,  I  think,  about 
sixteen  or  seventeen  years  ago,  I  cannot  ex- 
act tell  when  ;  it  was  that  which  was  obtained 
at  that  time  in  small  quantities  from  the  sur- 
face of  the  gasometer-tanks.  I  collected  some 
lately  from  the  South  Metropolitan  Works  in 
the  Kent- road — about  a  quart.  I  went  to 
the  place  and  procured  it  my f elf ;  it  was  not 
procured  from  the  gasometer,  it  wis  procured 
from  the  surface  of  a  very  large  tank.  I  had 
not  made  any  application  on  the  subject  of 
obtaining  it  before  I  went  to  get  it.  1  did 
not  do  it  myself,  it  is  a  nasty,  dirty  opera- 
tion ;  I  stood  by  and  saw  it  done,  some  of 
the  men  did  it. 

{To  be  continued.) 

NOTES  AND  NOTICES. 

Metallic  Lighthouses  —Mr.  Samuel  Brown  pro- 
poses employing  bronze  or  cast-iron  in  the  construc- 
tion of  lighthouses,  instead  of  atone.  He  seems  to 
have  made  out  that  a  bronze  lighthouse  would  be 
incomparably  cheaper  than  a  atone  one,  that  it 
would  be  more  secure  against  dilapidation  or  sub- 
version by  the  waves,  that  the  lights  would  be  bet- 
ter protected  from  the  spray  by  which  tbey  are 
occasionally  extinguished,  that  it  could  be  erected 
in  one-twentieth  part  of  the  time,  and  in  situations 
where  a  stone  structure  is  impracticable.  It  has 
been  proposed  to  place  a  lighthouse  on  the  Wolf 
Rock,  near  the  Land's-End,  a  position  where  it 
would  be  exposed  to  the  most  violent  storms  of  the 
Atlantic  ;  and  a  plan  was  drawn  up  for  the  purpose 
by  Mr.  Stevenson,  who  holds  a  high  rank  in  this 
department  of  engineering  ;  which  plan,  Mr.  Brown 
thinks,  would  require  15  years  for  its  execution, 
and  cost  150,000/.  Mr.  Brown  undertakes  to  erect 
one  of  bronze,  90  feet  high,  which  would  answer 
the  purpose  as  well  as  the  stone  one  of  134  feet,  f 
15,000/.,  and  to  complete  it  in  four 
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SHALDlftVf  F0VMTA1N-PUMP. 

Sir,— There  has  been  much  said  for 
and  against  my  new  rolling  principle  in 
pumps,  in  your  popular  work.  First,  Mr. 
Hay  (vol.  xiii.  p.  357),  and  many  others 
since,  have  clearly  proved  that  the  princi- 
ple is  good  in  theory ;  and  now  that  I  am 
at  last  able,  I  hope  you  will  permit  me  to 
state  a  few  facts,  in  order  to  show  to  the 
public  that  it  likewise  proves  extensively 
good  in  practice.  The  predictions  re- 
specting its  limited  operation,  and  the 
frailty  of  the  connectors,  I  am  happy  to 
say,  are  practically  proved  to  l:e  wholly 
untrue.  Many  impatient  gentlemen  were 
quite  confident  the  new  principle  would 
never  raise  water  100  feet  high  ;  never- 
theless,  it  is  successfully  employed  in 
raising  water  to  more  than  double  that 
height.  And  notwithstanding  the  mis* 
cbievous  opposition  which  this  mariner's 
guardian  angel  has  had  to  encounter,  it 
has  preserved  some  ships-  cargoes  as  well 
as  lives.  Too  various,  even  only  to  name, 
are  now  the  different  purposes  of  applica- 
tion of  the  fountain-pump;  therefore,  a 
few  cases  will  suffice  to  prove  they  are 
not  expensive  to  keep  in  order  when  well 
fixed  at  6rst,  whether  used  for  extensive  or 
limited  purposes.  Neither  the  passive 
nor  the  active  cones  are  subject  to  wear, 
therefore  need  no  remarks ;  but  practical 
proofs  were  wanting  to  establish  the  dura- 
bility of  the  flexible  cones,  or  the  con- 
nectors, to  the  satisfaction  of  such  parties 
as  wanted  to  raise  large  quantities  of 
water  to  different  elevations.  A  superior 
effect  has  ever  beeu  manifest  with  the 
new  frictionless  pump  over  the  old  fric- 
tion-pump ;  so  that,  in  fact,  what  would 
be  the  expense  for  wear  and  tear  of  the 
connectors  was  the  only  question  that 
remained  to  he  settled. 

Now  maTk  well  the  results.  For  the 
following  four  important  purposes  the 
connectors  on  an  average  have  not  cost 
three  shillings  a  year  for  each  machine, 
and  have  been  tested  from  10  to  100  feet 
perpendicular  height: — 

The  first  fountain-pump  that  was  sold 
raised  the  water  10  feet  high,  at  Mr. 
Doughty's,  Brockdish,  to  supply  one  of 
the  largest  tanneries  in  Norfolk.  The 
first  connector  lasted  thirty- five  months. 

A  fonntain-pump  at  Mr.  Thornton's, 
Beccles,  raised  the  water  for  his  brewery 
about  30  feet;  the  first  connector  lasted 
seventeen  months,  and  others  used  since 
have  lasted  considerably  longer. 


A  treble-motion  horse  fountain-pump 
at  Messrs.  Youngs  and  Bart's,  Norwich, 
raised  the  water  for  their  brewery  nearly 
50,  and  sometimes  more  than  100  feet. 
The  first  connector  of  the  three  failed  in 
the  twentieth  month,  when  the  second 
was  almost  worn  out,  but  the  third  con- 
tinued perfect. 

A  treble-motion  horse  fountain-pump 
at  Messrs.  Taylor  and  Dyson's,  Diss, 
Norfolk,  has  raised  the  water  for  their 
brewery  about  100  feet  for  more  than 
twenty-one  months ;  and  the  connectors 
were  all  found  perfect  upon  a  Tecent 
examination. 

A  single  horse  with  this  machine  raises 
80  barrels  of  water  in  an  hour,  which  is 
equal  to  400  barrels  raised  20  feet,  or 
4,8001bs.  raised  one  foot  high  per  minute. 

Thus,  then,  the  stability  of  this  great 
hydraulic  invention  has  been  proved  con- 
clusively ;  fully  justifying  the  opinion  of 
Dr.  Birkbeok,  that  "  the  fountain-pump 
is  free  from  the  liabilities  and  defects  of 
the  common  friction-pump,  and  ap- 
proaches to  a  perfect  hydraulic-machine." 

So  perfect  is  the  new  pump,  that  when 
the  column  of  water  which  is  wanted  to 
be  lifted  weighs  995lbs.,  a  weight  of 
l,0O0ibs.  at  the  opposite  extreinitv  of  a 
true  balance  will  preponderate  and  raise 
that  column  of  water;  while  so  defective 
are  those  on  the  old  principle  of  construc- 
tion, even  in  their  best  condition,  that  73 
per  cent.,  upon  an  average,  over  and 
above  the  weight  of  the  column  of  water 
which  is  wanted  to  be  lifted,  will  but 
just  overcome  the  friction  resistance. 

If  a  fountain-pump  deliver  201  bs.  of 
water  10  feet  high,  or  2lbs.  of  water  100 
feet  high  per  stroke,  and  a  friction  pump 
deliver  12lbs.  of  water  10  feet  high,  or 
2lbs.  of  water  00  feet  high  per  stroke — 
four  men  of  equal  power,  one  man  at 
each  pump,  will  work  all  day  long  at  the 
same  speed.  Make  a  thousand  fair  trials, 
and  this  in  round  numbers  will  be  about 
the  result  whilst  both  pumps  continue  iu 
their  best  condition. 

But  in  practice  the  gain  is  considerably 
greater,  for  the  packing  ofj  the  friction, 
pump  soon  begins  to  wear  away,  and  then 
a  part  of  the  water  repasses  the  pistop ; 
whilst  the  fountain-pump  continues  to 
perform  for  years  without  the  slightest 
variation,  and  the  gain  is  still  greater 
when  sand,  &c.  is  intermixed  with  the 
water.  : 

If  the  stroke,  or  rather  th£>#j>,  be 
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taken  too  short,  but  in  tbe  right  position, 
the  machine  works  the  lighter,  but  de- 
livers only  part  of  its  proper  quantity  of 
water. .  If  the  dip  he  taken  too  long,  or 
in  the  wrong  position,  or  if  the  expresser- 
vah  cs  are  too  contracted,  or  work  stiff,  it 
is  fatal.  By  lengthening  the  rod  of  any 
of  the  three  fountain-pumps  I  shall  next 
notice,  only  one  inch,  it  would  cause  a 
jolting  action :  pr,  if  the  rod  were  short- 
ened one  inch,  a  new  connector  would 
not  last  one  month.  However,  many  en- 
gineers can  now  adjust  the  new  princi- 
ple with  sufficient  accuracy ;  and  when 
all  engineers  can  do  the  like  (and  why 
should  they  not  ?)  the  frictionless  pump 
will  be  the  only  one  used. 

The  working  parts  of  fountain-pumps 
for  deep  wells,  are  contained  in  an  acces- 
sible chest,  when  the  rods  work  inter- 
nally, which  is  of  considerable  import- 
ance, as  the  trees  or  other  tubes  never 
want  to  be  unfixed,  and  any  reparation  is 
instantly  effected. 

For  each  of  the  three  mansion-houses 
following,  the  connectors  have  not  cost 
one  shilling  a  year : — 

1.  A  fountain-pump  ordered  by  Joseph 
Pease,  Esq.,  M.  P.,  has  raised  tne  wader 
for  Eaton  Grove  House  about  100  feet  high 
thirty-eight  months,  and  the  connector  is 
now  in  good  action. 

2.  A  fountain-pump  had  raised  the 
water  for  the  mansion  of  William  Un- 
thank,  Esq.,  about  70  feet,  for  thirty-two 
months,  when  the  connector  was  destroyed 
by  the  top  part  of  the  rod  being  acci- 
dentally dropped  after  the  rods  had 
been  uncoupled. 

3.  A  fountain-pump  for  the  mansion 
of  T.  Steward,  Esq.,  Heigham  Lodge, 
has  raised  the  water  about  115  feet  for 
twenty-three  months,  and  the  connector 
is  now  in  perfect  action.  With  this  ma- 
chine, upon  the  new  principle,  a  man 
was  found  to  fill  a  tank  with  water  in  less 
time  than  it  had  before  taken  a  horse  to 
fill  the  same  tank  upon  the  old  principle. 

For  ten  long  years  has  the  matchless 
fountain-pump  been  charged  with  frailty  in 
respect  of  its  connector.  I  will  now  sum 
up  the  evidence  before  the  public  in  one 
question  for  an  unqualified  verdict.  Is 
there  any  thing  alarming  in  an  annual  ex- 
pense of  about  ten  shillings  for  all  the 
connectors  to  the**  seven  fountain-pumps, 
which  cost  upwards  of  five  hundred  pounds 
in  completing,  and        of  which  lift  half 

too,  Innn  rnhimnv  nf  water  P  T*i  fact  lhprf» 


are  eleven  fountain-pumps,  two  of  the 
public  breweries  having  each  a  treble 
set. 

So  much  then  for  the  frailty  of  tbe 
connectors.  Can  pistons  be  packed 
cheaper? 

Is  there  any  thing  so  charming  in  the 
dear  old  pipe  and  plug-pump,  that  half 
the  power  of  poor  mortals,  even  in  the 
hour  of  peril,  should  continue  to  be  de- 
stroyed by  its  palpable  defects  ?  Or  are 
any  of  those  gentlemen  who  make  a 
general  charge  against  me  of  bombastic, 
unintelligible  jargon  competent  to  esta 
blish  a  single  case  of  failure? 

Why  should  inquirers  after  truth  re- 
gard opinions  about  the  different  powers 
of  the  various  kind  of  pumps  at  all  ?  It 
is  a  subject  above  which  there  is  no  mys- 
tery, and  demonstration  is  easily  attain- 
able ;  for  raising  a  fluid  or  raising  a 
solid,  is  nothing  more  than  lifting  a 
weight  from  a  lower  to  a  higher  situa- 
tion, be  it  a  pound  or  be  it  a  ton. 
Therefore,  scientific  gentlemen  ought  to 
take  pains  to  ascertain,  for  the  guidance 
and  good  of  the  public,  and*  for  future 
ages,  whether  the  proper  application  of  the 
new  principle  will  constitute  perfect  hy- 
draulic machines  or  not  ?  And  to  this 
end  they  would  do  well  to  consult  the 
excellent  remarks  of  Mr.  Trebor  Valen- 
tine, vol.  xx.  p.  56. 

Any  person  of  common  sense  can  easily 
prove  that  the  best  piston-pump  in  the 
world  is  a  most  deplorably  defective  ma- 
chine by  a  decisive  experiment  without 
expense.  As  a  1 3-feet  circular  inch-pipe 
contains  71  ounces  of  water,  a  pipe  of 
the  same  length  4  inohes  diameter  con- 
tains 71  lbs.,  and  a  6-inch  pipe  1601bs. 
of  water.  The  last  is  the  proper  size  for 
a  pump  of  that  length  for  a  man's  power  ; 
164  lbs.  being  the  weight  of  each  co- 
lumn of  water  in  Mr.  Booth's  pumps. 
But  take  a  5-inch  ship's  pump,  13  feet 
long,  from  the  surface  of  the  water  to 
the  top  of  the  delivery,  with  a  truly  bored 
brass  cylinder,  and  a  piston  well  fitted, 
with  a  properly  cupped  leather,  which 
pump  lifts  a  column  of  water  weighing 
Ullbs.  when  the  pump  is  in  its  best 
order;  take  off  the  lever  and  fix  a  pair 
of  scales  over  the  pump  ;  weigh  the  rod 
till  the  piston  descends,  and  its  buoyancy, 
with  the  downward  friction,  will  be  over- 
come ;  but  the  resistance  with  that  of  the 
upward  friction  will  be  added  to  the 
weight  of  the  column  of  water.  Then 
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attach  the  pump-rod  to  one  scale,  and 
put  weights  into  the  other  scale  till  the 
piston  ascends  with  the  column  of  water. 
If  the  piston  rises  without  leakage  with 
1 12  lbs.,  deem  it  a  perfect  machine  ;  with 
J 20 lbs.,  a  tolerable  good  pump;  with 
130  lbs.,  rery  defective;  140lbs.,  intole- 
rable; if  100 lbs.,  it  proves  that  the  water 
wedges  the  plug  very  tight  in  the  pipe  to 
cause  such  a  dead  resistance.  But  should 
it  require  160 lbs.  to  raise  the  111  lbs. 
column  of  water,  knock  the  barbarous 
machine  to  pieces,  rather  than  put  it  on 
board  a  ship  to  be  the  destruction  of  entire 
ships1  crews. 

For  nineteen  days  and  eighteen  nights 
the  fountain-pump  was  in  action  without 
a  minute's  respite,  and  saved  the  Argus 
brig,  bound  from  Cadiz  to  London ; 
which,  when  three  days  out  at  sea,  sprung 
a  leak,  and  soou  after  the  friction-pump 
became  useless. 

Thousands  of  ships  hare  been  lost  in 
as  many  hours  through  the  defects  of 
the  wretched  friction-pumps;  and  it  must 
be  admitted,  that  as  the  fountain-pump, 
with  the  power  of  only  one  man  at  a 
time,  Mill  discharge  200 lbs.  more  water 
per  minute  from  a  ship  of  ordinary  draft, 
it  thus  prevents  an  accumulation  of  more 
than  100  tons  weight  of  water  in  a  ship, 
in  less  than  niueleen  hours.  What  rea- 
sonable man  can  expect  a  good  effect 
from  that  leaking,  scraping,  choking, 
uncertain,  and  inefficient  disgrace  to 
science,  the  common  pump  ?  The  smallest 
profits  should  be  and  are  charged  upon 
ships'  fountain-pumps,  and  not  more  than 
6s.  6d.  for  No.  10;  8*.  6d.  lor  No.  8;  or 
13*.  6d.  for  No.  5,  connectors. 

A  single  experiment  of  the  kind  just 
slated,  would  remove  any  veil  from  the 
eyes  of  my  scolding  friend  llulter  (vol. 
xix.,  p.  347) ;  but  can  he  persuade  ray 
opponents  to  bring  forward  the  best  chain- 
pump,  the  best  common  pump,  or  that 
pretty  toy,  De  la  Hire's  pump  (which  are 
all  of  the  friction  familv),  or  the  screw- 
pump,  which  is  fouuded  upon  a  brilliuut 
idea ;  or  as  many  more  as  they  please,  to 
be  placed  in  a  reservoir  by  the  side  of  the 
fountain-pump,  for  fair  trials,  to  raise 
water  equal  heights  by  manual  power  ?  No, 
they  are  afraid  their  good  pumps  should 
appeal  like  so  inauy  good  asses,  going 
three  miles  an  hour  after  a  good  horse 
going  fifteeu  miles  an  hour,  so  that  the 
further  they  might  go  the  further  they 
would  be  off. 


In  some  tanneries  (where  bark  liquor 
only  is  used),  as  many  as  six  fountain- 
pumps  are  constantly  employed;  their 
average  wear  and  tear  is  about  five  shil- 
lings per  annum.  There  have  been  three 
in  the  largest  tannery  in  Norwich  nearly 
six  years.  Mr.  Rump,  the  owner,  and 
numerous  other  tanners,  declare  that  each 
fountain-pump  is  a  clear  annual  benefit 
ticket  of  at  least  10/. 

Labourers  admire  the  new  method  of 
pumping  or  rather  weighing  up  the  liquor 
instead  of  scraping  it  up  with  that  dis- 
tressing old  toul  the  leather  hoe,  com- 
monly called  the  packing  of  the  piston. 

At  Recdham,  to  aid  the  paddle-wheel 
and  raise  the  water  when  too  high  for  the 
wheel,  there  is  a  treble-motion  fountain- 
pump  which  delivers  1,000  gallons  of 
water  per  minute ;  the  first  connectors 
have  been  in  action  forty  months.  Fixed 
for  T.  T.  Berney,  Esq.,  by  his  own  engi- 
neer, under  his  own  direction. 

At  Acle  Marsh  there  is  a  double-mo- 
tion gravitating  fountain-pump  for  the 
like  purpose,  of  a  larger  capacity,  the 
connectors  of  which  have  been  in  action 
sixteen  months. 

•Last  spring  there  was  fixed  in  Lincoln- 
shire, to  supersede  the  paddle  wheel,  a 
double-motion  fountain-pump,  which  de- 
livers 12,000  barrels,  or  2,400  cubic  yards 
of  water  per  hour,  showing  a  stream  at 
the  sluice  20  inches  deep  aud  52  inches 
wide.  (I  would  just  remark,  that  if  the 
stream  were  1  foot  deep,  and  9  feet  wide, 
14  inches  in  height  would  be  saved,  aud 
liftiug  12,000,000  gallons  of  water  1  foot 
too  high  every  twenty-four  hours,  con- 
sumes a  great  deal  of  power; — water 
should  be  delivered  at  the  lowest  level 
possible.)  The  first  performance  of  the 
above  machine  was  witnessed  with  con- 
siderable iuterest,  and  it  is  now  calcu- 
lated, that  by  making  it  a  treble  acting 
machine  it  will  drain  5,000  acres  of 
marshes. 

Thus  now  the  new  principle  in  pumps 
has  passed  the  practical  ordeal  by  sea  and 
by  land,  both  upon  a  small  and  a  large 
scale,  and  both  for  low  and  high  elevations. 
Any  engineer  having  acquired  proper 
know  ledge  in  fixing  fountain-pumps,  may 
ever  after  defy  all  competition  with  any 
other  hydraulic  machine  in  existence ; 
for  although  there  maybe  some  gentlemen 
so  hardy  as  to  propose  that  a  piston  can  be 
made  to  fit  the  cylinder  of  a  pump  tight 
without  touching,  or  touch  without  re-j 
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tarding,  or  to  act  free  from  the  cyliuder 
withoutthe  water  repassing  the  piston ;  yet, 
nevertheless,  propositions  of  snch  monstro- 
sity a  jury  of  old  women  would  laugh  to 
scorn.  However,  for  the  good  of  society, 
I  hold  every  one  of  my  opponents  in 
derision,  regarding  the  hest  performance 
of  the  best  bored  pump  in  the  world, 
merely  as  a  burlesque  upon  the  art  of 
raising  water. 

I  beg  to  wind  up  this  correct  report  of 
the  progress  of  the  fountain-pump,  which 
is  an  invention  of  immense  importance  to 
the  world,  by  introducing  four  testimo- 
nials, two  for  land  and  two  for  sea. 

Yours  truly, 
W.  Shaldkrs,  Patentee. 

Bank-place,  Norwich,  March  2,  183o\ 

Sir, — The  fountain-pump  power,  No.  4,  that  I 
bought  of  you  in  March,  1832  (for  12/.),  throws 
nearly  eight  imperial  gallons  of  water  p»r  stroke; 
when  two  men  work  briskly  it  delivers  470  barrels 
or  100  cubic  yards  of  water  per  hour.  It  answers 
the  purpose  exceedingly  well  for  my  dam-works  at 
Horsted ;  being  for  excavation  work  vastly  superior 
to  the  common  pump,  or  to  Archimedes'  screw- 
pump.  Convinced  that  this  statement  U  due  to  you 
as  the  inventor,  you  are  at  liberty  to  make  it  public. 

I  am,  Sir, 
Yours  re«pectfully, 

Thomas  Watts.  . 
To  Mr.  W.  Shalders.  Pit-street,  Norwich. 

Copy  of  a  Letter  from  John  Cozens,  Esq.,  Alderman 
of  Norwich. 

Sir, — I  have  lived  long  enough  in  the  world  to 
know  that  all  alterations  are  not  improvements,  and 
also  that  many  who  profess  by  improvements  to 
accomplish  much,  fail  in  the  performance ;  on  the 
other  hand,  that  there  are  some  few  who  whilst 
they  promise  much  perform  what  they  promise.  In 
this  class  Mr.  William  Shalders,  the  ingenious  in- 
ventor of  what  he  calls  an  expressing-fountain, 
deserves  to  occupy  a  distinguished  place.  To  all 
those  acquainted  with  the  principle  on  which  the 
common  pump  acts,  It  is  well  known  that  there  is 
great  resistance  from  the  pressure  of  the  sucker 
airain«t  the  bore  of  the  pump.  This  resistance  Mr. 
Shalders  has,  by  his  important  improvement,  totaiiy 
„  removed.   In  my  situation  we  are  eighty  teet  Iroin 

wa'er,  nnd  with  my  former  pump  it  was  very  la- 
borious employment  for  two  powerful  men  to  pump 
the  quantity  of  wafer  almost  daily  required.  By 
the  improvement  effected  by  Mr  Shaldcs,  one  man 
can  pump  the  same  quantity  of  water  with  great 
ease.  If  any  one  after  this  be  still  doubtful,  I  in- 
vite that  individual,  as  I  do  any  one  interested,  to 
come  and  examine  for  themselves. 

I  am,  Sir,  youra  truly, 

John  Cozens. 

Sprowston  Lodge,  near  Norwich, 
July  3,  1934. 

This  is  to  certify  that  Mr.  Ci  acknell  supplied  the 
ship  Eagle  with  those  nac  invented  patent  fountain- 
pumps,  and  1  have  no  hesitation  in  recommending 
them  to  ship-masters  and  owners  for  their  utility  iu 
discharging  a  Kreater  quantity  of  water  with  less 
labour  than  any  pumps  1  have  seen  during  my  time 
of  upwards  of  twenty  years  as  commander. 

Charlbs  Patterson, 

Commander. 

London,  July  25,  1835. 


Copy  of  a  Letter  from  Captain  John  \Vc  ters, 
Owner,  and  Captain  Goodridge,  Master,  oj  the 
Friends'  Goodwill. 

Dear  Sir,— We  feel  great  pleasure  in  informing 
you,  that  the  fountain-pump,  fitted  by  you  on  board 
the  Friends*  (loud  will,  ban  answered  almost  beyond 
our  expectations.  On  her  voyage  to  St.  Michael's* 
she  encountered  sovere  and  heavy  gales  of  win  i, 
and  by  a  heavy  sea  striking  her,  she  started  a  hurt's 
hea'i,  and  had  it  not  been  f»r  the  ease  and  facility 
of  the  working  of  the  pump,  and  the  great  quantity 
of  water  discharged  with  comparatively  so  little 
labour,  we  feel  convinced  the  ship  must  have  foun- 

We  are,  dear  Sir, 

Your  obedient  servants. 

John  Watkrs,  Owner. 
J.  GooDRioa&,  Master. 

To  Mr.  E.  Cracknell, 
Wapping. 

Description  of  the  Engravings,  by  Mr. 
William  Shalders,  Junior. 

Fig.  1  represents  a  perspective  section 
of  a  power  No.  10  ship's  fountain-pump 
resting  on  the  ship's  deck,  with  all  its 
hydraulic  working  parts  complete,  as  de- 
signed and  put  in  practice  by  me  on  my 
father's  patent  principle.  The  fountain, 
or  feceptablc  for  the  works,  is  a  casting 
composed  of  a  mixture  of  lead,  zinc,  and 
tin  ;  if  of  cast-iron,  it  is  necessary  to  line 
the  passive  cone  or  stay,  against  which* 
the  connector  is  supported,  with  ^sheet- 
brass  or  lead. 

Fountain  pumps  of  various  powers, 
made  in  a  similar  manner,  are  well 
adapted  for  brewers,  dyer?,  maltster?, 
domestic  use,  and  many  other  purposes. 

It  must  be  observed,  that  in  this  figure 
the  expresser  is  shown  considerably 
smaller  than  is  set  forth  in  my  graduated  % 
working-scale;  this  gives  room  to  show 
the  action  of  the  connector  more  con- 
spicuously; also  to  show  the  bottom 
butterfly-valves,  they  are  removed  lower 
than  is  advantageous  in  practice. 

Fig.  2.  The  counector  or  flexible  cone. 
This  is  blocked,  without  any  seam,  from  a 
flat  disc  of  Millband  leather,  being  first 
properly  prepared  ;  holes  are  punched  in 
the  extertial  flanch  or  rim,  which  is 
screwed  between  two  flat  brass  rims,  as 
shown  in  figs.  1  and  4. 

Fig.  3.  The  brass  or  gun-metal  ex- 
presser and  rod,  showing  the  bottom  or 
active  cone  unscrewed  from  the  top  part. 
In  this  figure  the  butterfly-valves,  made 
of  leather  screwed  between  sheet-copper 
or  brass  plates,  are  shown  ready  to  be 
dropped  on  and  fixed  to  their  seat  below 
by  thumb-screws  and  bridge-bars,  or  as 
in  fig.  5. 

Fig.  4  shows  the  connector  as  fixed  by 
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the  screw  of  the  expresser,  also  a  leather 
collar  or  washer  fixed  by  the  same  screw- 
joint,  to  preserve  the  connector  from  in- 
jury, and  likewise  to  assist  in  maintain- 
ing its  proper  action. 

Fig.  5.  The  brass-bottom  valve  seat  or 
lower  bot,  The  butterfly. valves  are  not 
Shown  in  this  drawing,  but  are  made  like 
the  expresser-valves,  and  being  dropped 
over  the  screwed  steady  pins,  are  fixed 
to  their  seat  by  the  brass  bridge-bars  and 
nuts,  shown  on  each  side  the  figure. 

Fig.  6.  A  cast-iron  lid  or  cover  to  the 
fountain-pump. 

Fig.  7.  The  wrought-iron  lever  and 
lever-bracket,  drawn  to  scale,  the  straight 
portions  of  which  ate  not  shown.  This 
bracket  should  stand  up  not  much  less 
than  4 1  feet  from  deck.  The  shear  and 
shear-hole  will  show  how  it  is  fixed  after 
being  dropped  through  tho  receiving- 
socket,  cast  upon  the  cistern-head  of  the 
fountain-pump,  as  seen  behind  the  cop- 

1>er  expresser-rod.  The  openings  in  the 
ever-bracket  and  rod  are  made  deep 
enough  to  admit  a  strong  wood  handle  if 
preferred. 

Fig.  8.  The  end  of  the  feed-pipe, 
which  may  approach  the  ship's  outer 
planking  as  near  as  the  semicircular  foot 
will  allow.  It  is  best  made  with  a  trum- 
pet-mouthed entrance,  unguarded,  which 
gives  a  capacious  waterway ;  any  light 
matter,  such  as  chips,  pieces  of  cordage, 
grain,  &c.  &c,  that  may  find  their  way 
to  the  ship's  well,  had  better  be  pumped 
up  the  pipe  and  through  the  valves, 
Which  is  the  easiest  method  of  removing 
such  obstructions. 

It  will  readily  be  perceived  from  the 
foregoing  description  that  the  utmost 
simplicity  has  been  studied  in  the  arrange- 
ment of  the  different  working  part*,  which 
are  put  together  as  follows :— The  bot- 
tom-valve seat  being  wound  with  tow- 
yarn,  sail-cloth,  or  other  suitable  mate- 
rial, is  forced  into  its  socket  at  the  bottom 
df  the  casting;  the  butterfly-valves  are 
then  fixed  by  band.  The  expresser,  con- 
nector, &c,  complete  as  in  fig.  4,  are 
then  dropped  into  the  fountain.  The 
brass  flanch  rims  in  this  figure  resting 
upon  a  collar  of  leather,  placed  upon  the 
internal  projecting  flanch  of  the  fountain 
(a  screw-bolt,  as  seen  in  fig.  4,  being 
turned  a  few  threads),  fixes  the  brass 
rims  tight  in  tbe  casting.  Or  a  more 
ready  and  better,  but  more  expensive 
plan,  is  to  keep  those  rims  pressed  down 


by  a  hollow  zinc  weight,  in  the  bottom  of 
which  holes  are  cast  at  eaual  distances 
apart  to  receive  the  screw-heads  project- 
ing from  the  top  surface  of  the  rims.  A 
perspective  section  of  this  weight  is  seen 
in  fig.  1,  a  little  removed  from  its  in- 
tended bearing.  Thus  all  the  works  be- 
ing within  hand  reach,  they  can  be  ex- 
amined and  replaced  in  less  lime  than 
Jack  can  box  the  compass,  and  yet  may 
go  for  years  without  requiring  attention. 

To  comprehend  the  action  of  the  con- 
nector or  flexible  cone  of  leather,  the 
reader  must  observe,  on  the  rod  being 
raised  it  causes  the  connector  to  roll  all 
round  from  off  the  supporting  cone,  be- 
ginning at  its  smaller  circumference;  it 
is  then  received  and  sustained  by  the 
lower  conical  length  of  tbe  expresser, 
when  the  entire  stroke  is  made.  The 
connector  as  transferred  to  the  expresser, 
is  shown  in  fig.  4 ;  in  this  figure  the 
valves  are  seen  beginning  to  open  for  the 
return  or  downward  stroke.  The  con- 
nector is  then  conveyed  vice  versa  in  the 
same  easy  and  firm  reciprocating  rolling 
action  to  the  supporting  cone,  thus  avoid- 
ing both  leakage  aud  friction ;  and  in 
practice,  the  evolutions  of  the  connectors 
is  found  to  throw  off  any  particles  that 
might  be  thought  likely  to  choke  or 
impede  its  action. 

The  first  fountain-pump  ever  placed  on 
ship-board  was  a  power  No.  10.  This  I 
fixed  alongside  a  common  pump  In  the 
Spring,  100  tons  burthen,  near  seven 
years  since,  she  being  the  first  vessel 
built  at  Norwich;  William  Brook,  the 
captain,  declares  the  fountain-pump  has 
twice  saved  the  vessel  and  crew :  its 
fourth  connector  is  now  in  action. 

The  average  diameters  of  the  cones  in 
this  power  being  7*81  inches,  with  a  dip 
of  7  j  inches,  gives  nearly  I3lbs.  of  fresh 
water  per  stroke.  A  man  of  ordinary 
strength  can  with  ease  maintain  a  barrel 
of  salt  water  per  minute  for  a  long  spell, 
and  can  raise  two  barrels  per  minute  for 
a  few  minutes  in  succession  when  lifting 
tbe  water  16  to  18  feet  high  ;  and  as 
there  would  require  three  relays  of  men 
to  work  with  full  effect  constantly  night 
and  day  two  such  fountain-pumps,  It  is 
presumed,  would  be  sufficient  duty  for 
all  the  hands  that  could  be  spared  in  any 
emergency  from  the  crew  ot  a  300  tons' 
vessel.  In  passenger  vessels  of  this  class 
larger  powers  would  Certainly  be  prefer- 
able; but  as  thb  would  add  to  ths«- 
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pense  in  the  first  outfit,  that  reason  will 
generally  prevent  any  shipowner  erring  on 
the  safe  side,  especially  whilst  that  system 
of  marine  insurance  of  which  Capt.  Bal- 
lingall  so  loudly  complains  is  continued. 
In  vessels  of  easier  draught  a  boy  can 
work  power  No.  10;  so  that  where  a 
crew  value  their  lives,  I  consider  smaller 
powers  ought  not  to  be  introduced,  al- 
though the  average  of  common  pumps  in 
these  vessels  are  not  capable  of  delivering 
above  one-third  the  quantity  of  water. 

William  Shaldeks,  Jun. 


LIFE-ANNUITY  SCALES. 

In  the  notice  which  the  Editor  of  the 
Mechanics1  Magazine  was  pleased  to  take 
(vol.  xvii.  p.  9)  of  the  pocket-rule  which 
bears  my  name,  allusion  was  made  to  the 
fact,  that  the  scales  of  life-annuities  were 
not  laid  down  from  any  published  tables, 
and  a  hint  was  given  that  the  principle  of 
their  construction  ought  to  be  explained. 
Of  the  propriety  of  this  I  had  been  per- 
fectly aware,  and  it  was  my  intention  to 
have  fully  developed  the  basis  on  which 
ray  modification  of  the  Carlisle  tables 
Was  founded.  My  intention  was  changed 
by  the  appearance  shortly  afterwards  of 
a  valuable  set  of  tables,*  founded  on  the 
same  principle  as  my  own  Calculations. 

Having  it,  then,  in  my  power  to  refer 
to  a  published  work  in  explanation  of  the 
basis  of  my  life-annuity  scales,  a  much 
more  concise  development  of  it  here  Will 
suffice. 

The  discovery  separately  made  by  Mr. 
Edmonds  and  myself  consists  in  this: — 
1st,  that  the  most  simple  futiction  of  the 
law  of  mortality  is  that  which  expresses 
the  probability  that  a  life  of  any  given 
age  will  live  to  the  end  of  a  year,  or  other 
small  definite  period ;  and,  2d,  that  the 
values  of  this  function,  for  regular  inter- 
vals of  age,  are  in  geometrical  progression. 
Mr.  Ednionds  states,  that  **  there  are 
three  distinct  orders  of  progression,  corre- 
sponding to  three  remarkable  periods  of 
animal  life—infancy,  manhddd,  and  old 
age."  Each  of  these  periods  has  its  own 
geometric  series ;  and  the  three  "  are  so 
connected,  that  the  last  term  of  one  series 
is  the  first  of  the  succeeding  series." 
The  "  law  of  mortality"  is  thus  repre- 

♦  Lire  Tables,  founded  upon  the  Discovery  of  a 
Numerical  Law,  regulating  the  Existence »f  every 
Human  Being.  By X.  R,  Edmonds,  13.  A,  Londou, 
1332. 


sented  ■  by  the  ordihates  of  three  con- 
tiguous segments  of  logarithmic  curves." 

The  limit  between  the  2d  and  3d  of  the 
above  periods,  Mr.  Edmonds  fixes  at  the 
age  of  55 ;  but  he  admits  that  it  is  suls 
ject  to  a  small  fluctuation.  As  my  in- 
quiries were  limited  to  the  finding  of  a 
regular  curve,  the  ordinates  of  which 
might  be  with  propriety  substituted  for 
those  deduced  from  the  very  irregular 
numbers  published  by  Mr.  Milne,  I  was 
led  to  fix  on  the  age  of  60  as  the  com- 
mencement of  the  third  period;  1  nit  upon 
a  comparison  of  my  calculations  with 
those  of  Mr.  Edmonds,  I  find  that  the 
epoch  might  haVe  been  carried  back  to 
55,  with  an  insensible  difference  in  the 
practical  results.  And,  in  fact,  the  tables 
printed  by  Mr.  Edmonds,  founded  on 
what  he  calls  "  village  mortality,"  differ 
throughout  so  little  from  that  which  I 
computed  for  laying  down  my  rule,  that 
either  might  indifferently  have  been  used 


for  that  purpose. 


J.  W.  WoOLLGAR.* 


SOAP  FROM  FLINTS. 

Wonders  will  never  cease.  This  Ma- 
gazine has  been  the  medium  of  commu- 
nicating to  the  public  many  curious  and 
useful  inventions;  but  making  soap  from 
flints  we  little  thought  it  would  have 
fallen  to  our  lot  to  mention  on  this  side 
of  the  grave.  Mr.  J.  C.  C.  Sheridan,  a 
native  of  Belgium,  is  the  inventor  of  the 
process,  and  has  obtained  for  it  patents  in 
England,  Scotland,  aud  Ireland.  It  i£ 
very  agreeable  to  us  to  be  the  first  to  de- 
scribe to  the  public  a  process  so  likely  to 
produce  a  totar  but  highly  beneficial  re- 
volution in  the  manufacture  of  soap. 
Mr.  Sheridan  takes  the  common  black 
flint,  calcined,  and  reduces  it  to  powder 
by  wet-grinding ;  then  mixes  it  with  the 
caustic  soda  leys,  or  potash  leys,  aud  boils 
it  till  it  attains  saporification.  The  mix- 
ture so  obtained  is  added  to  the  present 
soap  materials  after  the  latter  have  been 
boiled  to  that  stale  when  they  nave  be* 
come  soap,  and  are  ready  to  be  poured 
into  the  framed.  The  mixture,  which  nas 
a  highly  detergent  quality,  requires  to  be 
well  crutched  along  with  the  soap  mate- 
rials; and  when  thus  crutched  together, 
the  result  is  a  soap  of  excellent  quality. 

•  Mr.  Woollgar's  signature  sbnnld  have  been 
appended  to  the  article  on  ♦«  HeuabalTt  Sliding- 
Rule/*  ia  our  lust  Number. 
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The  mixture  becomes  intimately  incor- 
porated with  die  soap  material*,  and 
may  be  added  in  the  proportion  of  from 
40  to  50  parts  of  the  mixture  to  50  of  the 
soap  materials.  Thus  the  common  silex, 
which  is  obtainable  at  a  very  low  price, 
takes  the  place  of  tallow,  not  purchasable 
under  40/.  per  ton,  to  the  extent  of  nearly 
one-half.  This  invention,  which  pro- 
mises to  come  into  very  general  use,  will 
have  the  effect  of  diminishing  the  con- 
sumption of  tallow,  and  consequently 
rendering'  us,  in  the  production  of  a  sta- 
ple commodity  of  the  utmost  importance 
to  health  and  commerce,  independent  of 
the  great  northern  Autocrat. 


PROCEEDINGS  UNDER  THE  LATE  PATENT 
LAW  AMENDMENT  ACT. 

Mr.  Well*  and  the   Sea- Water  Purifying 

isvmpuny  • 

In  some  former  Numbers  the  attention 
of  our  readers  was  drawn  to  the  nature 
of  the  invention  in  the  patent  claimed  by 
Mr.  Wells,  and  which  (if  report  be  true) 
he  had  induced  the  above-named  com- 
pany  to  adopt  upon  payment  to  him  of 
some  thousands.  Luckily  for  the  share  • 
holders,  our  taking  up  the  subject  in- 
duced some  of  the  Directors  to  make 
inquiries  thernsehes  into  the  patent,  and 
they  discovered  that  the  novelty  claimed 
in  it  had  been  invented  one  hundred  and 
sixty  years  ago,  and  that  it  had  been  also 
patented  thirty  years  ago.  However,  as 
"  drowning  men  will  catch  at  straws,"  so 
Mr.  Wells  thought  he  would  try  and  get 
his  patent  confirmed  under  the  new  Act, 
and  he  petitioned  the  Privy  Council  for 
that  purpose.  The  case  was  heard  before 
their  Lordships  on  Saturday,  the  3rd  in- 
stant. 

It  is  the  first  application  which  has 
been  opposed ;  which  circumstance,  to- 
gether with  the  opinions  of  Lords  Lynd- 
hurst  and  Wynford  on  the  construction 
of  the  Act,  render  the  case  of  some  im- 
portance. 

The  patent  which  was  sought  to  be 
confirmed  was  one  taken  out  by  Messrs. 
Westrup  and  Gibbins  for  a  mode  of  pu- 
rifying salt  water.  Mr.  Wells  was  the 
assignee  of  the  patentees,  one  of  whom, 
Westrup,  is  now  dead.  It  was  therefore 
impossible  for  the  petitioner  to  make  out 
even  a  full  prima  facie  case,  as  the  Act 


requires  that  it  shall  be  proved  to  the 

satisfaction  of  the  Privy  Council,  that  the 
patentee  "  believed  himself  to  be  the 
original  inventor  ;''aud  we  know  not  how 
any  one  could  witness  as  to  the  belief  of 
a  deceased  person. 

The  point  of  the  patent,  which  was 
found  not  to  be  new,  was  the  method  of 
condensing  the  steam  raised  from  the  salt 
water,  by  bringing  the  pipe  or  worm 
through  which  the  vapour  passed  into 
immediate  contact  with  the  cold  sea,  by 
passing  it  over  the  bow  of  the  vessel,  or 
through  a  worm -tub  containing  water, 
flowing  immediately  from  the  sea  through 
an  inlet  and  outlet  in  the  side  of  the 
vessel. 

The  opposition  to  the  confirmation  of 
the  patent  rested  on  the  three  following 
grounds.  1st.  That  the  same  plan  had 
been  described  in  "  Hales's  Experimental 
Philosophy,"  published  one  hundred  and 
sixty  years  ago.  2nd.  That  it  had  been 
patented  in  1806  by  one  John  Lamb, 
probably  (as  Sir  F.  Pollock,  counsel  for 
the  opposition,  observed,)  the  physician  of 
that  name  who  undertook  to  cure  all 
diseases  with  water;  and,  3rd.  that  it  had 
been  in  1809  again  patented  by  Mr.  Wil- 
liam Archbold,  better  known  for  his  legal 
than  mechanical  labours. 

The  petitioner  s  Counsel  (Mr.  Rotch) 
argued,  that  as  these  patentees  had  al- 
lowed their  inventions  to  lie  dormant,  and 
had  never  brought  them  "into  public  and 
general  use,"  therefore  he  contended,  that 
as  Mr.  Wells  had  brought  his  patent  into 
general  use,  the  prayer  of  the  petitioner 
should  be  complied  with. 

Lord  Lyndhurst — The  Act  was  never  . 
intended  to  apply  to  a  case  where  pa- 
tentees choose  to  shut  their  eyes,  and 
when  they  might  have  gone  to  the  Patent, 
office  ana  seen  these  specifications  at  once. 
It  never  could  be  intended,  that  a  subse- 
quent patentee  should  have  a  right  to 
come  to  the  Court,  to  apply  to  have  the 
exclusive  benefit  of  an  invention,  ad- 
versely to  the  rights  and  interests  of  the 
former  patentee,  or  original  inventor. 
The  Act  was  certainly  meant  to  apply  to 
a  very  different  case. 

Lord  Wynford—  The  object  of  the 
Act  was,  that  if  there  should  happen  to 
be  any  very  minute  portion  of  an  inven- 
tion which  had  been  used,  and  the  pa- 
tentee swears  he  did  not  know  it,  in  that 
case  the  Court  is  authorised  to  con- 
firm it. 
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Lord  Lyndhurst — The  party  ought  to 
have  applied  to  the  Attorney-General  to 
allow  a  disclaimer  to  be  entered  of  such 
pari  of  the  patent  as  was  discovered  not 
to  be  new,  under  the  first  section  of  the 
Act. 

Mr.  Rotch  said,  that  the  Act  opened 
two  doors  to  the  patentee ;  either  he  may 
disclaim  the  old  part,  or  petition  to  pet 
his  rijiht  to  it  confirmed.  In  the  present 
case,  he  had  thought  the  latter  course 
most  advantageous  to  his  client. 

The  Council,  after  some  discussion 
UDon  the  construction  of  the  Act,  in 
which  the  Attorney-General,  who  hap- 
pened to  be  present,  joined,  refused  to 
confirm  the  patent. 

On  Sir  F.  Pollock  applying  on  the  part 
of  the  objectors  for  costs,  Lord  Lyndhurst 
said,  that  as  the  petitioner  had  been  sup. 
plied  with  a  copy  of  the  objections  upon 
which  the  opposition  to  the  confirmation 
was  grounded,  and  as  he  had  after  that 
thought  proper  to  proceed  with  his  appli- 
cation, he  must  take  the  consequences. 
If  a  party  entitled  to  oppose,  does  op- 
pose, and  opposes  successfully,  if  the 
Court  does  not  give  him  his*  costs,  it 
would  discourage  persons  from  coming 
forward  to  protect  the  interests  of  the 
public.    His  Lordship  said  he  was  de- 
cidedly of  opinion  that  this  application 
was  an  experiment  to  see  how  far  the 
Court  would  go.    He  knew  that  the  noble 
and  learned  Lord,  who  was  the  patron  of 
this  Act,  and  under  whose  particular 
diiection  it  was  drawn,  never  meant  that 
a  loose  construction  should  be  given  to 
it.    To  bring  a  case  within  the  Act,  so 
as  to  justify  the  interposition  of  the  Ju- 
dicial Committee,  he  considered  the  pe- 
titioner must  make  out  some  special  and 
strong  case. 

The  petition  was  dismissed  with  costs. 
And  so  it  has  come  to  pass,  that  Mr. 
Wells  and  his  patent  have  been  thrown 
overboard  with  (his  pipe  over  the  bow  to 
cool  and  refrigerate.  The  Company  have 
had  a  narrow  escape ;  we  warned  them 
of  their  danger,  and  we  take  to  ourselves 
some  credit  for  drawing  the  attention  of 
the  public  to  the  subject,  and  are  glad  to 
find  that  it  was  not  lost  upon  those  of  the 
Directors  who  have  acted  honourably  and 
perseveringly  to  prevent  the  money  of  the 
shareholders  from  being  paid  for  the 
patent  of  the  Secretary,  which  is  thus 
proved  to  be  good  for  nothing. 


COURT    OF    COMMON    PLEAS,  GUILDHALL, 
25TH  FEB.,  1836. 

Before  Lord  Chief  Justice  Tindal,  and  a  Special 
Jury. 

MACINTOSH  V.  EVKR1NGTON. 

(Confirmed  from  p.  480.) 

John  Thomas  Cooper,  Esq.,  cross-examined 
by  Mr.  Serjeant  Wilde, 

I  put  in  India-rubber  in  the  proportion  of 
eight  ounces  to  the  gallon  of  the  crude  oil, 
and  ten  ounces  to  a  gallon  of  Cassell's ;  and 
the  result  of  my  experiment  was,  that  this 
oil  skimmed  from  the  surface  produced  an 
article  not  equally  pure,  but  fit  for  the  pur- 
pose, except,  as  I  have  mentioned  before, 
that  the  article  is  more  stiff;  and,  I  might 
have  added,  there  is  always  an  unpleasant 
smell  from  the  crude  oil  which  the  other  very 
soon  loses,  while  that  with  the  crude  oil  retains 
it — it  is  not  gone  yet,  and  it  has  scented  all 
the  others  that  have  been  wrapped  up  with  it. 
I  hold  in  my  hand  a  solution  of  the  India- 
rubber  in  crude  oil ;  in  order  to  obtain  that 
solution,  I  merely  shred  the  India-rubber 
into  small  shreds,  as  thin  as  I  could  cut  it, 
and  then  digested  it  in  the  oil  with  the  as- 
sistance of  a  little  heat,  putting  it  into  a 
vessel  of  water,  and  keeping  the  water  warm,  _ 
and  stirring  it.  As  far  as  I  can  judge,  both 
the  solutions  were  accomplished  in  the  same 
time,  and  in  the  same  form  and  manner. 
This  piece  of  cloth  was  merely  pressed  with 
a  smooth  ing-irou  ;  the  cloth  was  not  supplied 
to  me  for  the  purpose ;  my  wife  purchased  it 
at  a  shop  in  the  neighbourhood  ;  I  beg  pardon, 
it  was  a  pupil. 

Mr.  Lowe,  examined  by  Mr.  Watson. 

I  am  a  Fellow  of  the  Royal  Society,  and 
for  the  last  fourteen  or  fifteen  years  engineer 
of  the  Chartered  Gas  Company.  Coal-oil  is 
produced  in  making  coal-gas;  it  floats  on 
the  surface  of  tbe  ammoniacal  liquor,  but  a 
greater  quantity  is  produced  later  in  the  pro- 
cess. It  must  be  previously  understood 
there  is  a  very  considerable  difference  whe- 
ther we  are  using  Cannel  coal,  Newcastle 
coal,  or  a  less  bituminous  coal,  the  coal  of 
the  Midland  counties ;  the  Cannel  coal  pro- 
duces the  greatest  quantity  of  coal-oil.  This  is 
a  specimen  of  the  coal-oil  as  produced  in  the 
Chartered  Company's  Works  at  Brick-lane 
station;  and  in  one  vessel,  which  is  called 
the  gas-meter,  I  find  at  this  time  there  can- 
not be  less  than  100  or  150  gallons  of  vola- 
tile-oil, such  as  this  is.  This  specimen  was 
obtained  from  pumping  some  of  the  syphons 
of  the  establishment  beyond  the  meter  where 
tbe  gas  passes  into  tbe  gas-holders*  I  dis- 
solved India-rubber  with  that  coal-oil,  and 
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this  Is  the  result  In  the  year  1823  this 
substance  was  called  coal-oil,  volatile-oil,  and 
spirits  of  tar;  it  bad  various  names;  it  was 
known  as  coal-oil  then,  but  of  late  years 
more  as  naptha. 

Cross-examined  by  Mr.  Serjeant  Tal/ourd. 

A  much  greater  proportion  of  this  coal-oil 
can  be  obtained  in  gas-works  according  to 
the  circumstances  under  which  they  oonduct 
the  process  called  condensing,  or  cooling,  or 
refrigerating  the  gasses.  If  you  let  the  whole 
of  the  products  of  condensing  go  together 
with  that  which  is  condensed  in  a  high  tem- 
perature, and  that  which  is  condensed  on  a 
much  lower  temperature,  you  will  see  but 
little  of  this  coal-oil,  and  it  will  be  a  general 
mass  of  coal-tar :  to  separate  these,  it  must 
undergo  the  process  of  distillation  ;  but  from 
the  mode  of  cooling  the  gas,  which  is  often 
rather  differently  done,  then  you  may  sepa- 
rate them  in  a  much  higher  ratio. 

Re-examined  by  the  Attorney-General. 

Independently  of  any  peculiar  means  used 
for  condensation,  there  has  always  been  a 
considerable  product  of  the  coal-oil  in  the 
gas-works  since  I  have  known  them;  inde- 
pendently of  the  coal-oil  which  may  be  in 
combination  with  the  tar.  We  use  Newcas- 
tle coal.  I  think  we  could  supply  from  our 
works  alone  of  this  coal-oil  which  is  sepa- 
rated in  the  first  instance,  independent  of 
that  which  is  in  combination  with  the  tar, 
7  or  800  gallons  weekly.  I  think  there  are 
eight  or  nine  other  establishments  in  Lon- 
don. I  should  say  the  supply  altogether, 
speaking  within  moderate  bounds,  would  be 
from  all  at  least  3,000  gallons  a  week  of  the 
coal-oil,  from  the  first  distillation  of  the  coal. 

Alexander  Garden,  examined  by  the  Attorney- 
General. 

I  am  a  practical  chemist,  carrying  on 
business  in  Oxford-street.    I  have  read  the 
specification  of  Macintosh's  patent,  and  think 
there  can  be  no  difficulty  in  making  the  fa- 
bric from  the  directions  there  given.    I  never 
heard  of  a  similar  process  before  that  patent. 
I  have  myself  made  some  experiments  in  ac- 
cordance to  the  specification  described  by 
Mr.  Macintosh  in  his  patent,  and  applied  the 
solved  caoutchouc  to  some  fabrics,  which 
made  them  impervious  to  water.  1  employed 
two  kinds  of  cbal-oil— one  I  obtained  from 
Mr.  Cassell's,  and  the  other,  I  think,  was  sent 
to  me  by  Mr.  Blunt.    I  know  what  coal-oil 
is  perfectly  well;  I  have  known  it  many 
years,  ever  since  the  introduction  of  gas;  it 
is  obtained  in  the  distillation  of  coal,  and 
commonly  called  coal-oil,  and  known  by  that 
name.  These  specimens  are  water-proof,  and 
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cemented  together  by  means  of  the  dissolved 
caoutchouc.    I  have  got  some  specimens  of 
the  cement  here,  which  1  made  myself  from 
the  coal-oil  and  the  India-rubber,  about  the 
consistence  of  honey ;  I  put  it  on  with  a  com- 
mon painting-brush.    1  have  made  some  ex- 
periments upon  what  is  called  Clarke's  pro- 
cess ;  I  prepared  some  agreeably  to  it,  but  I 
have  not  been  successful.    1  pursued  exactly 
the  directions  given  ;  I  tried  as  sincerely  to 
follow  that  as  1  did  Mr.  Macintosh's;  I  had 
no  intention  to  do  otherwise,  I  did  my  best  to 
ascertain  the  result    The  linseed-oil  and 
caoutchouc  form  a  compound  something  like 
bird-lime.     With  regard  to  Macintosh's, 
when  the  coal-oil  is  evaporated  the  India- 
rubber  remains  in  its  original  form,  and  with 
its  original  properties.    I  have  not  .  tried 
what  is  called  Weisse's  process  ;  it  appeared 
to  me  there  was  no  chance  of  succeeding  in 
it,  therefore  I  did  not  attempt  it.    From  the 
description  of  Weisse's.  it  is  not  at  all  like 
Macintosh's,  totally  different.    I  received 
from  Mr.  White,  who  has  been  examined 
here,  a  piece  of  the  cloak  which  he  bought  at 
Messrs.  Everington  and  Ellis's,  and  analysed  it. 
It  is  not  made  according  to  Clarke's  process, 
nor  according  to  Weisse's,  but  I  should  say 
according  to  Macintosh's;  I  have  no  doubt 
about  it.    1  obtained  elastic  gum  from  it  with 
quite  the  same  properties  as  that  which  Mac- 
intosh does  by  digesting  caoutchouc  in  coal-oil. 
I  put  the  cloth  into  a  bottle  with  some  coal-oil, 
and  digested  it  in  that  for  some  time;  and  I 
found  that  I  obtained  a  solution  of  India- 
rubber,  which  I  procured  by  evaporating  the 
coal-oil,  and  I  got  India-rubber  as  the  re- 
siduum.   I  know  the  coal-oil  in  what  is  called 
its  crude  form,  as  it  is  found  after  the  dis- 
tillation of  the  coal.  1  saw  it,  as  I  mentioned, 
at  the  time  gas-light  was  first  introduced ;  I 
received  the  products  from  Mr.  Winsor,  who 
was  the  introducer  of  gas.    I  have  made  ex- 
periments with  coal-oil  in  its  original  form  in 
dissolving  India-rubber,  and  it  answered 
equally  well. 

Cross-examined  by  Mr.  Retch. 

The  specification  directs  that  the  sub- 
stances that  are  to  be  united  be  stretched  on 
frames  before  put  together.  I  found  nothing 
in  my  analysis  of  the  piece  of  cloak  that  told 
me  any  thing  about  the  frames ;  that  was  im- 
possible for  me  to  tell.  I  could  only  tell  by 
my  analysis  that  it  had  India-rubber  in  its 
composition ;  and  finding  it  interposed  be- 
tween the  two  pieces  of  cloth,  it  appeared  to 
me  to  resemble  that  of  Mr.  Macintosh.  The 
solution  with  crude  oil,  when  I  had  mixed 
the  India-rubber  with  it,  I  put  through  a 
fine  wire-sieve,  in  the  same  manner  as  the 
other;  and  the  mixture  was  entirely  Free 
from  any  granulated  particles;  and  perfectly 
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smooth,  scarcely  any  thing  remained.  I  put 
that  solution  also  on  with  a  brush  in  the  same 
manner  exactly  ;  it  was  cold  when  I  put  it 
on.  I  think  that  it  might  be  divested  of  a 
great  deal  of  its  smell;  if  it  was  exposed  to 
heat  it  would  dry,  and  the  smell  would  go  off. 
I  do  not  know  that  the  crude  oil  has  been 
considered  unfit  for  use  without  being  recti- 
fied ;  on  the  contrary,  it  answers  the  purpose 
of  dissolving,  and  renders  the  cloth  water- 
proof,  but  when  rectified  it  will  be,  no  doubt, 
infinitely  better.  When  I  saw  his  patent,  I 
should  not  have  known  whether  it  was  crude 
oil  or  rectified  oil  that  was  to  be  used,  only  he 
speaks  of  various  degrees  of  purity,  therefore 
J  should  presume  the  oil  was  made  as  pure  as 
possible.  If  he  had  particularly  specified 
oroide  oil,  I  should  naturally  have  used  crude 

Ite-examined  by  the  Attorney-General. 

The  cloth  manufactured  from  what  is  call- 
ed the  oil  in  its  crude  state  is  quite  imper- 
vious to  water,  and  I  should  expect  therefore 
that  it  would  be  impervious  to  air.  I  think 
it  might  be  cleared  or  freed  from  that  smell ; 
but  with  that  smell  it  might  be  usefully  em- 
ployed in  covering  carts  and  for  other  pur- 
poses. If  it  were  put  in  a  room  heated  from 
100  to  140  degrees,  I  think  that  probably 
would  rid  it  of  the  disagreeable  effluvia,  or  a 
great  deal  of  it.  This  substance,  before  it 
has  been  re-distilled,  and  after  it  has  been  re- 
distilled, is  still  called  coal-oil. 

Dr .  Turner  examined, 

I  am  a  Professor  of  Chemistry  at  the 
London  University,  and  Fellow  of  the  Royal 
Society;  I  am  acquainted  with  Mr.  Macin- 
tosh's patent  and  the  specifieation ;  I  knew 
of  the  invention  at  the  time  it  was  first  made 
public  in  1823;  I  was  residing  in  Edinburgh 
when  1  heard  of  it;  in  my  opinion  it  was  at 
that  time  new.    I  have  not  minutely  attended 
to  manufacturing  chemistry,  but  I  scarcely 
think  it  could  have  been  a  discovery  of  any 
importance  without  my  knowing  it.    I  am 
acquainted  with  the  manufacture  of  coal-gas 
in  a  general  way,  and  I  have  visited  many 
gas  manufactories;  I  have  known  coal-oil 
for  a  number  of  years :  I  have  known  the 
nature  of  the  substance  ever  since  I  have 
known  the  nature  of  coal-gas ;  \  became 
familiar  to  some  extent  with  such  subjects 
about  1823.    I  should  conceive  those  persons 
well  acquainted  with  the  subject,  must  be 
acquainted  with  the  substance  called  coal-oil. 
The  mineral  naptha  and  coal-oil  I  conceive 
chemically  to  be  different  substa  nces ;  the 
mineral  naptha  is  a  substance  which  properly 
has  the  term  naptha  applied  to  it.    I  have 
gone  through  the  processes  of  Mr.  Macin- 
tosh, not  minutely,  but  in  a  general  way, 


and  the  specification  appears  to  mc  to  pro- 
perly describe  the  process. 

Mr.  Arthur  Aiken,  examined  by  Mr.  Serjeant 
Bom  pas. 

I  am  the  Secretary  of  the  Society  of  Arts ; 
I  remember  the  time  when  Macintosh's  patent 
first  came  out.    About  the  time,  as  far  as  I 
can  recollect,  the  patent  was  taken  out,  1 
had  the  pleasure  of  seeing  Mr.  Macintosh 
at  a  Chemical  Club,  which  met  in  Lon- 
don, and  he  was  introduced  to  that  club, 
1  think,  as  far  as  I  recollect,  by  Dr.  Wollas- 
ton ;  and  at  that  time  specimens  were  handed 
to  us  as  being  a  new  artiele ;  according  to 
my  judgment  it  was  at  that  time  a  new  inven- 
tion ;  I  never  heard  of  any  thing  similar  to  it 
before;  1  know  the  substance  called  coal-oil: 
it  is  one  of  the  products  in  the  manufacture 
of  coal-gas ,  if  it  is  wished  to  be  made  pure, 
the  common  mode  of  purifying  a  substance 
of  that  kind  would  be  by  distillation.    I  have 
devoted  some  attention  to  India-rubber,  and 
have  occasionally  made  experiments  upon  it. 
The  temperature  of  boiling  oil  is  so  near 
that  in  which  India-rubber  itself  undergoes 
decomposition,  that  I  should  expect  if  India- 
rubber  were  put  into  it,  it  would  be  blackened 
and  more  or  less  decomposed. 

Mr.  James  Bowman  Neilson,  examined  by  Mr. 
Watson* 

I  have  been  Manager  of  the  Glasgow  Gas- 
works eighteen  or  nineteen  years;  we  burn 
entirely  Cannel  coal ;  in  making  the  gas  we 
have  deposits  of  tar,  ammoniacal-water,  and 
coal-oil ;  all  these  substances  are  separate  and 
distinct;  1  find  the  coal-oil  in  what  I  call  the 
tar-pit,  also  in  the  condenser,  and  in  the 
mains  in  the  street;  I  find  it  also  on  the 
surface  of  the  ammoniacal  liquor.   The  first 
person  that  obtained  it  from  the  Glasgow 
works  was  Mr.  Macintosh,  about  the  year 
1819  or  1820;  he  continued  taking  it  till 
about  six  years  ago ;  before  that  time  a  Mr. 
Thompson  took  the  tar  of  us  for  the  purpose 
of  making  mineral  paints.    Before  Mr.  Mac- 
intosh  got  it,  we  were  obliged  to  dispose  of  it 
as  we  best  could;  to  treat  it  as  refuse;  it 
was  carted  out  into  the  country  some  miles, 
and  put  upon  the  land.    Since  Mr.  Macin- 
tosh has  discontinued  taking  the  coal-tar,  we 
have  used  it  for  fuel;  Mr.  Macintosh  has 
taken  the  ammoniacal-water  and  the  coal-oil 
since— all  that  was  produced — a  very  consi- 
derable quantity.    The  quantity  of  the  am- 
moniacal-water we  get  in  the  course  of  a 
year  would  be  about  230,000  gallons,  and  of 
oil,  I  believe  I  should  say,  upwards  of  6,000 
gallons.    I  have  tried  it  in  the  crude  state, 
before  distillation,  as  to  its  effect  oh  India- 
rubber  ;  I  merely  did  so  for  the  purpose  of 
satisfying  myself,  that  the  coal-oil  in  a  crude 
state  before  distillation  would  dissolve  India- 
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rubber.  I  have  seen  Mr.  Macintosh's  spe- 
cification. 

Cross-examined  by  Mr.  Serjeant  Wilde. 

I  am  the  Manager  of  the  Gas-works.  The 
products  were  pumped  off*  from  the  receptacle 
where  they  were  collected,  and  I  always  found 
the  tar  was  pumped  first,  the  ammoniacal 
liquid  was  next,  and  the  coal-oil  was  pumped 
last:  these  oils  were  put  into  one  vessel  just 
as  they  were  pumped.  Since  the  alteration 
he  has  taken  the  product  of  the  coal,  with  the 
exception  of  the  tar,  in  the  same  way.  I 
form  my  judgment  as  to  the  quantity  of  coal* 
oil,  as  compared  wtyh  the  quantity  of  ammo- 
niacal liquor,  by  the  eye.  I  have  sent  hun- 
dreds of  gallons  from  one  of  our  gas-holders ; 
I  measure  the  quantity  of  gas  that  I  give  out 
per  twenty-four  hours;  the  average  quantity 
throughout  the  year,  I  make  about  25,000 
cubic  feet  in  an  hour  in  the  winter,  and 
about  10,000  to  12,000  in  the  summer,  that 
is  at  one  set  of  works ;  I  never  separated  any 
of  the  coal-oil,  it  separates  itself ;  I  only 
sent  it  once  in  a  separate  vessel ;  it  was  of  a 
yellowish  colour— a  yellow  brown. 

Re-examined  by  Mr.  Attorney-General. 

The  oil  and  the  ammoniacal  liquid  were 
entirely  separate  products;  they  separate 
themselves  so  that  they  might  have  been  kept 
apart  without  difficulty ;  the  oil  could  have 
been  taken  from  the  surface  of  the  ammonia- 
cal liquor,  and  put  into  a  separate  vessel  if 
that  had  beeu  wished  to  have  been  done.  We 
can  draw  away  the  liquor  and  allow  the  oil 
to  remain,  and  we  can  draw  away  the  tar  and 
allow  the  ammoniacal  liquor  to  remain. 
First  the  tar,  then  the  ammoniacal  liquor, 
and  then  the  oil,  all  right  well.  This  sub- 
stance which  floats  on  the  top  of  the  ammo- 
niacal liquor  goes  by  the  name  of  coal-oil. 

Mr.  Etvarty  examined  by  Mr.  Attorney- 
General. 

I  am  now  chief  Engineer  and  Inspector  of 
Machinery  to  the  Admiralty.  I  have  had 
occasion  to  see  how  Mr.  Macintosh's  manu- 
factory was  conducted  in  making  of  water- 
proof cloth;  it  began  in  1823;  I  directed 
the  construction  of  the  machinery;  I  was 
about  to  be  engaged  or  concerned  in  trade 
with  Mr.  Macintosh  at  that  time;  I  know 
the  specification,  and  the  manufacture  was 
carried  on  according  to  that  specification  in 
Manchester.  It  was  laid  on  by  a  brush ;  the 
brushes  were  worked  by  machinery  instead  of 
by  hand ;  I  continued  to  see  how  it  was  done 
till  1826;  I  have  seen  the  cloth  so  manufac- 
tured tested,  and  tested  it  myself  very  often, 
and  it  was  water-proof  and  air-proof ;  it  was 
equally  air  and  water-proof  before  the  ma- 
chinery was  applied  ;  I  was  there  when  the 
brush  was  worked  by  the  hand ;  there  was  uo 


difference  in  the  production,  whether  worked 
by  the  hand,  or  worked  by  power. 

Cross-examined  by  Mr.  Serjeant  Wilde. 

I  am  speaking  of  that  branch  of  the  ma- 
nufacture which  relates  to  laying  of  the 
solution  on  the  cloth ;  the  solution  came 
from  Glasgow  ready  prepared  ;  I  was  thereat 
the  time  of  discontinuing  the  brush  with  the 
hand,  and  using  the  brush  attached  to  the 
machinery;  when  the  brush  was  applied  by 
machinery,  there  was  a  trough  attached  to 
the  machine. 

George  Palmer,  examined  by  the  Attorney- 
General* 

I  am  the  Manager  of  the  Metropolitan 
Gas-Works.  We  use  Cannel  coal,  which 
produces  an  article  called  coal-oil.  This  oil 
has  always  combined  with  it  a  certain  por- 
tion of  tar.  The  proportion  of  coal-oil  that 
can  be  separately  drawn  off  is  about  2£  gal- 
lons to  each  10,000  cubic  feet  of  gas.  It  can 
be  drawn  off  without  difficulty,  being  specifi- 
cally lighter  than  the  tar  and  liquor,  &c,  and 
floats  on  the  surface.  This  specimen  has  not  been 
re-distilled.  Sometimes  the  oil  taken  imme- 
diately from  the  gas-main  is  nearly  as  good 
as  that  re-distilled.  We  have  not  been  in  the 
habit  of  selling  the  coal-oil  in  a  separate 
state,  it  is  sold  with  the  tar;  but  the  price  is 
increased  which  is  given  for  the  tar  in  pro- 
portion to  the  quantity  of  materials  it  con- 
tains. The  first  experiments  made  to  ascer- 
tain the  quantity  of  this  coal-oil  was,  to  my 
knowledge,  in  1829,  when  the  public  were 
made  fully  acquainted  with  it  by  a  work 
which  was  published  by  Mr.  Attwood.  The 
specimens  of  coal-oil  produced  are  obtained 
in  the  common  manufacture  of  gas. 

Dr.  Fitton,  examined  by  the  Attorney- 
General 

I  am  a  physician,  and  have  attended  to 
philosophical  and  scientific  pursuits.  I  am 
acquainted  with  Mr.  Macintosh's  patent.  I  1 
have  not  attended  to  chemistry  for  many 
years,  but  I  have  been  a  member  of  the  Che- 
mical Club,  where  this  subject  was  mentioned, 
I  think,  about  the  latter  end  of  1823  and 
1824.  Dr.  Wollaston  was  a  member  of  that 
club.  I  had  there  an  opportunity  of  hearing 
a  great  deal  about  Mr.  Macintosh's  patent 
From  what  I  heard  then  and  since,  I  believe 
it  to  be  new. 

Mr.  Children,  examined   by  the  Attorney- 
General.  \ 

I  am  Secretary  of  the  Royal  Society.  I 
am  acquainted  with  Mr.  Macintosh's  process 
for  making  cloth  water-proof  and  air-tigbt. 
As  far  as  my  knowledge  goes,  when  it  was  in-  * 
troduced  it  was  perfectly  new. 
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Cross-examined  by  Mr.  Serjeant  Wilde. 
I  have  never  heard  of  India-rubber  being 
applied  to  any  fabric  to  render  it  water* 
proof  in  the  way  applied  by  Mr.  Maeiatosh. 

The  Attorney  General.— -That  is  the  plain- 
tiff's  case,  my  Lord. 

Mr.  Serjeant  Wilde.— This  is  undoubtedly 
an  important  cause  both  to  the  plaintiff  and 
the  defendant,  as  well  as  to  the  public.  My 
friend  on  the  part  of  the  plaintiff  states,  that 
Mr.  Macintosh  having  been  at  the  labour 
and  pains  of  discovering  an  invention  of 
great  value,  there  ought  to  be  preserved  to 
him  a  remuneration  adequate  to  that  labour 
by  an  exclusive  sale  of  the  article;  and  I 
agree  that  in  a  case  where  an  individual  has 
by  great  labour,  or  even  by  accident,  actually 
been -the  discoverer  of  some  useful  invention, 
by  which  the  public  are  to  be  benefitted,  he 
should  be  entitled,  according  to  law,  to  the 
exclusive  sale  of  the  article  patented;  but, 
on  the  other  side,  and  on  behalf  of  the 
trade  in  general  and  of  the  public,  I  claim 
that  an  individual  shall  not,  when  the 
subject  is  generally  before  the  public,  step  in 
and  by  an  uncertain,  vague  description,  lay 
his  band  upon  some  useful  manufacture,  re- 
serving to  himself  not  something  he  has  dis- 
covered, but  something  which  he  hopes  either 
he  or  some  other  person  will  discover,  and 
which  when  discovered  shall  refer  back  to  his 
patent.    My  learned  friend,  on  the  part  of 
this  plaintiff,  says,  various  persons  had  been 
engaged  in  trying  to  accomplish  the  object 
of  procuring  water-proof  garments  sufficiently 
light  and  flexible  to  be  useful.    The  public 
were  within  a  step  of  accomplishing  this  ob- 
ject ;  Mr.  Macintosh,  fortunately,  advanced 
that  step  first.  It  is  my  case  that  he  did  not; 
that  this  is  one  of  the  many  patents,  which, 
when  the  attention  of  the  public  is  flat,  a 
man,  by  some  means,  gets,  and  seeks  to 
maintain  afterwards,  by  subsequent  invention 
and  discovery,  he  having  little  more  know- 
ledge, if  any  more,  than  the  rest  of  the  pub* 
lie  at  the  time  he  gets  it.  It  has  been  known 
for  years  before  the  patent,  that  India-rub- 
ber might  be  applied  so  as  to  render  a  fabric 
water- proof;  and  if  this  India-rubber  is  ap- 
plied on  the  outside  it  will  be  inconvenient, 
have  a  clammy  appearance,  be  disagreeable, 
and  want  renewing.    If  in  the  inside,  it  will 
be  still  more  disagreeable,  being  next  the 
person.    «  Oh,  but,"  says  Mr.  Macintosh, 
"  I  will  put  a  lining,  and  then  I  will  get  a  pa* 
tent,"   The  solution  that  would  render  it 
water-proof  is  perfectly  well  known.   In  the 
specification  he  says,  "  I  don't  claim  the  so- 
lution, but  I  claim  putting  two  fabrics  to- 
gether, and  as  they  are  wanted  to  stick,  I 
shall  press  them."    You  don't  want  a  patent 
for  that;  and  this  patent  has  no  other  object 
than  putting  two  pieces  of  cloth  together  with 
a*  well-known  solution  of  India-rubber  be- 
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tween.    To  express  it  in  the  language  of  the 
Vice-Chancellor,  he  has  got  a  patent  for  a 
sandwich  — he  has  put  two  things  together, 
and  got  a  patent  for  it.    Now,  I  say,  that  the 
circumstance  of  his  applying  a  known  solu- 
tion to  a  known  purpose  to  produce  a  known 
result,  clapping  one  piece  of  cloth  over  an- 
other— cannot  be  the  subject  of  a  legal  pa- 
tent.   I  shall  read  you  the  specification  of  a 
man  of  the  name  of  Johnson,  who  got  a  pa- 
tent years  ago  for  using  a  solution  of  India- 
rubber  for  cloth ;  he-says,  "  take  flock,  such 
as  you  put  on  the  paper  of  a  room,  and  make 
a  lining  of  that."  This  plaintiff  says,  "  I  will 
put  a  piece  of  cloth  instead;  and  all  these 
gentlemen  from  the  club,  by  which  our  brains 
have  been  attempted  to  be  knocked  out,  say, 
"  We  never  heard  of  such  a  thing  before," 
that  is  to  say,  they  have  not  been  attending 
to  the  matter.   The  defendants  are  not  ma- 
nufacturers, but  deal  largely  in  all  articles  of 
dress,  and  are  glad  to  sell  that  for  which  there 
is  the  most  demand.  The  only  evidence  of  the 
infringement  is,  that  certain  parties  have 
effected  the  same  object  as  the  patentee,  and 
the  witnesses  know  of  no  other  meaus  than 
those  which  the  patentees  use  to  effect  that 
object.     When  Mr.  Macintosh  comes,  on 
the  ground  of  his  having  advanced  only  one 
step  before  the  public,  and  claims  to  retain  to 
himself  the  exclusive  right  to  sell  this  article, 
he  is  bound  to  make  out  a  perfect  and  a  strict 
case.    When  tbe  Crown  grants  the  exclusive 
right,  it  is  granted  upon  certain  conditions  ; 
and  one  express  condition  is,  that  the  grantee 
shall,  in  consideration  of  the  grant  of  the 
Crown  for  fourteen  years,  give  the  public  the 
means  of  using  that  invention  after  the  ex- 
piration of  his  patent  in  the  best  manner  that 
he  can  inform  them.    There  is  a  class  of  pa- 
tents which  ought  to  be  narrowly  watched — in 
which  there  is  a  vagueness  and  generality 
in  tbe  specification,  partaking  of  that  qua- 
lity which  my  friend  has  ascribed  to  some  of 
tbe  specimens  of  bird-lime,  catching  all  that 
come;  within  its  grasp  ;  and  there  is  in  this 
case  an  intended  vagueness  and  generality, 
in  order  to  cover  any  thing  which  might  by 
Mr.  M.  or  any  body  else  be  discovered  there- 
after. My  learned  friend  says  1  claim  for  Mr. 
Macintosh  the  exclusive  right  of  selling  a 
coat  formed  of  two  pieces  of  cloth  stuck  to- 
gether by  an  India-rubber  cement;  I  say  the 
patent  was  intended  to  claim  more  than  that, 
not  only  fabrics  stuck  together  by  India- 
rubber  cement  in  a  state  of  solution,  but 
cloths  stuck  together  by  any  flexible  cement, 
not  limited  to  India-rubber.    Mr.  Macintosh 
claims  no  right  whatever  in  regard  to  the 
solution,  except  its  application  to  the  two 
pieces  of  fabrio  which  are  to  be  stuck  to- 
gether.   He  gives  you  in  the  specification  the 
solution  that  is  to  be  used  ;  he  tells  you  that 
is  the  best  mode  be  has  found  out,  and  if 
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that  is  untrue,  he  is  not  entitled  to  exclude 
the  rest  of  the  trade  from  participating  with 
him.  I  will  read  you  the  specification,  call- 
ing to  your  attention  two  points ;  first,  whe- 
ther it  claims  the  putting  two  pieces  of  cloth 
together  by  means  of  any  flexible  cement,  or 
by  means  of  a  flexible  cement  of  India-rubber 
in  a  state  of  solution,  only!  And  the  second 
point  is,  what  is  the  solution  which  Mr. 
Macintosh  affects  to  tell  you  is  the  one  that 
ought  to  be  used  to  produce  the  desired  effect! 
Mr.  Macintosh  says,  "  In  compliance  with 
the  said  proviso,  I  do  hereby  declare  that  my 
said  invention  doth  consist  in  a  manufacture 
of  two  or  morepieces  of  linen,  woollen,  cotton, 
silk,  leather,  or  paper,  or  other  the  like  sub- 
stances; any  or  either,  or  combination  of  any 
or  either  of  the  same,  cemented  together  by 
means  of  a  flexible  cement."  This  passage 
amounts  to  this, — 1  claim  putting  two  pieces 
of  cloth  together  by  a  cement— that  is  the 
substance  of  it — "  the  nature  of  which  said 
manufacture  is,  that  it  is  impervious  to  water 
and  air."  I  should  be  glad  to  know  what 
you  find  about  India-rubber  there.  There  is 
but  one  object  in  the  paragraph  which  I  have 
read,  and  that  object  is  to  state  what  his  in- 
vention is,  and  in  it  there  is  not  one  state- 
ment about  India-rubber.  What  possible 
cement  could  have  been  used  that  would  not 
have  fallen  within  it  ? — None.  Any  flexible 
cement  for  the  purpose  of  uniting  two  pieces 
of  cloth  together,  and  rendering  them  water- 
proof and  air-proof,  would  be  within  this 
patent.  He  proceeds—"  In  further  compli- 
ance with  the  patent,  I  hereby  describe  the 
process  which  I  have  found  the  best  for  per- 
forming the  said  manufacture."  If  I  prove 
that  Mr.  Macintosh  knew  a  better  mode  of 
performing  his  invention,  that  be  used  a 
better,  that  he  never  used  the  one  described, 
then  I  shall  prove  an  utter  failure  in  the  per- 
formance of  his  condition.  In  order  to  de- 
cide whether  this  was  a  bond  fide  disclosure,  I 
questioned  witnesses  to  ascertain  how  Mr.  Mac- 
intosh did  it,  but  was  stopped.  Mr.  Macintosh 
has  no  new  patent  for  any  improvement ;  he 
manufactured  this  solution  before  1823 ;  he 
continues  to  manufacture  it  since  1823,  and 
up  to  the  present  hour,  and  we  are  to  discuss 
whether  he  has  disclosed  the  most  useful  mode 
of  preparing  it,  which  he  was  apprised  of  at 
the  time,  and  for  that  purpose  I  was  entitled  to 
know  how  he  now  carried  on  the  manufac- 
ture. He  says,  «1  prepare  caoutchouc  by 
cutting  it  into  very  thin  shreds  or  parings, 
and  then  steep  it  in  the  substance  which  is 
produced  in  making  coal-gas,  commonly  called 
coal-oil ;  the  quality  of  these  ingredient*  is 
extremely  various."  That  is,  the  quality  of 
the  substance  produced  in  making  eoal-oil ; 
some  part  of  it  is  found  in  main,  that  is  a 
certain  degree  of  purity;  other  parts  are 
found  in  the  condenser,  that  is  of  a  certain 


degree  of  purity  and  impurity;  other  parts 
are  found  pure,  and  therefore  all  varying  in 
purity,  according,  apparently,  to  the  degree 
of  distance  to  which  its  volatility  hat  tended 
to  carry  it,  "  and  the  relative  proportions 
to  be  employed  must  depend  on  the  quality  of 
each ;  but  when  the  caoutchouc  is  of  the  best 
quality,  and  the  oil  pure,  from  ten  to  twelve 
ounces  of  the  former  to  a  wine-gallon  of  the 
latter  will  be  found  to  answer."  Now  this  is 
the  best  mode  that  Mr.  Macintosh  has  found 
of  dissolving  the  caoutchouc  or  India-rubber. 
"  This  infusion  I  submit  to  a  gentle  heat  ob- 
tained from  a  water  or  steam- bath,  and  I 
employ  constant  trituration  until  such  time 
as  the  ingredients  are  reduced  to  a  thin  pulpy 
mass ;  when  to  render  the  whole  as  homogene- 
ous as  possible,  I  pass  it  through  a  very  fine 
wire  or  silk  sieve  or  searce,  and  if  this  part 
of  the  process  has  been  duly  followed  out,  the 
varnish  will  then  be  without  any  granular 
particles,  and  will,  in  appearance,  resemble 
thin  transparent  honey  ;  fabrics  or  substances 
effectually  united  by  cement  thus  prepared  in 
whatever  way  the  union  is  effected,  become 
both  air  and  water-proof;  but  with  a 
view  to  prevent  the  cement  from  appearing 
upon  the  surface  of  the  manufactured  articles, 
and  to  insure,  at  the  same  time,  a  perfect 
union  of  the  substances,  I,  in  the  first  place, 
distend  the  substances  to  be  united,  and  with 
a  brush  or  other  suitable  instrument,  lay 
upon  the  surface  of  each  an  uniform  layer  or 
coating  of  the  varnish  or  cement ;  and  when 
this  coating  has,  from  evaporation  of  the  oil, 
which  is  extremely  volatile,  acquired  a 
clammy  viscous  consistency,  and  this  will 
take  place  in  a  shorter  or  a  longer  space,  in 
proportion  to  the  heat  of  the  atmosphere,  and 
the  current  of  air  in  which  the  manufacture 
is  carried  on,  or  to  which  the  coated  surfaces 
may  be  exposed,  I  apply  the  varnished  side 
of  both  substances  to  each  other,  and,  by 
means  of  a  calender  or  rollers,  or  other  suit- 
able means,  I  powerfully  press  the  fabrics  or 
substances  together,  whereby  they  become 
united,  and  are  rendered  a  compound  fabric 
or  substance;  and  thereafter  I  expose  this 
compound  fabric  or  substance  in  a  stove- 
room,  or  other  suitable  place,  to  a  beat  of 
from  100  to  140  degrees,  for  the  double  pur- 
pose of  maturing  the  manufacture  and  ob- 
taining a  further  evaporation  of  the  oil, 
which,  while  it  remains,  gives  off  a  disagree-' 
able  effluvium.  When  the  substances  to  be 
united  are  of  an  open  texture,  or  not  of  a 
smooth  uniform  surface,  I  apply  a  greater 
number  of  coatings  of  the  cement  or  varnish 
and  when  three  or  more  fabrics  or  substances 
are  to  be  united  together,  I  coat  with  the 
varnish  the  substance  or  substances  to  be 

cess  as  before  suggested ;  farther  it 
some 
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coating,  or  coatings  of  the  varnish,  upon  one 
side  only  of  one  of  the  fabrics  or  substances, 
applying  the  other  fabric  or  substance  un- 
coated  upon  the  clammy  viscous  surface  of 
that  which  has  received  one  or  more  coatings 
of  the  varnish,  and  then  complete  the  pro- 
cess as  before  suggested.*'   The  substance  of 
all  this  is,  put  on  the  cement  with  a  brush, 
sometimes  on  one  cloth,  sometimes  on  both  ; 
these  are  put  together,  and  pressed  together, 
with  a  certain  degree  of  heat.  But  I  would  call 
your  attention  to  the  description  of  the  solution 
which  is  to  be  used,  in  connexion  with  another 
part  of  the  specification  which  applies  still 
closer  to  that  part  of  the  invention.   "  Now, 
whereas  caoutchouc,  in  a  state  of  solution, 
and  dissolved  in  manner  hereinbefore  de- 
scribed, is  well  known  to  chemists  and  others, 
and  not  new,  therefore  I  do  not  claim  any 
right,  title,  or  privilege,  in  respect  of  the 
same;  but  a  manufacture  of  two  or  more 
pieces  of  linen,  woollen,  cotton,  silk,  leather, 
or  paper,  or  other  the  like  substance,  any  or 
either,  or  any  combination  of  any  or  either 
the  same,  cemented  together  by  means  of 
flexible  cement  in  manner  hereinbefore  de- 
scribed.''— Mr.  Macintosh  says,  I  claim  the 
produce  of  certain  results — the  union  of  two 
fabrics  together  by  a  cement,  rendering  it 
impervious  to  air  and  water ;  there  are  vari- 
ous modes  of  doing  it;  I  will  tell  you  one: 
he  disclaims  being  the  inventor  of  the  solu- 
tion ;  he  only  tells  you  the  mode  he  has 
found  the  best;  it  is  by  a  solution  of  India- 
rubber  ;  but  does  he  confine  his  invention  to 
the  cement  by  means  of  that  solution?  I 
submit  he  does  not.   I  ask  you  if  a  man 
shall  find  any  other  solution,  or  had  found 
any  other  flexible  cement,  by  which  he  had 
united  two  fabrics  together,  and  rendered  them 
impervious  to  air  and  water ;  I  ask  whether 
Mr.  Macintosh  would  not  have  had  a  much 
stronger  argument  to  come  forward,  and  say, 
my  claim  was  expressed  in  the  most  distinct 
terms — the  union  of  two  fabrics  by  any 
flexible  cement ;  you  are  unjust,  you  are  ap- 
plying critical  acumen,  you  are  improperly 
depriving  me  of  the  benefit  of  my  patent, 
because  I  give  you  one  species  of  cement 
which  will  accomplish  it,  and  you  seek  to 
limit  me  to  that  one,  though  I  told  you  it 
was  not  the  only  one,  but  the  one  which, 
according  to  my  experience,  I  found  the  best ! 
But  to-day  he  cuts  down  his  specification  to 
the  particular  instance  which  is  given  as  the 
b<$t,  and  says — by  flexible  cement  I  do  not 
mean  any  flexible  cement,  but  only  India- 
rubber.   As  far  as  my  intellect  goes,  I  can- 
not entertain  a  doubt  but  that  this  was  in- 
tended to  apply  to  any  flexible  cement ;  at 
least,  it  is  very  ambiguous;  at  least  it  would 
have  been  open  to  Mr.  Macintosh  to  bare 
contended  with  an  equal  chance  of  success 


the  one  way  as  the  other,  and  I  shall  there- 
fore pray  my  Lords' judgment;  first,  whether 
this  is  not  a  claim  to  the  extent  which  I  have 
mentioned  in  the  specification ;  and  next, 
whether  at  least  it  is  not  so  ambiguous  and 
doubtful,  so  disingenuous  in  the  mode  of 
doing  it,  so  uncertain  in  what  he  claims,  as 
to  be  void.    That  is  my  first  objection.  Mr. 
Macintosh  has  claimed  more  than  he  is  en- 
titled to  ;  he  has  claimed  for  all  flexible  ce- 
ment, and  he  now  shrinks  from  that  because 
he  knows  he  cannot  sustain  his  patent  to  that 
extent;  but  his  specification  is  against  him  in 
this ;  and  if  it  is  ambiguous  and  doubtful,  it  is 
equally  objectionable.   My  next  applies  to 
Mr.  Macintosh's  conduct,  in  regard  to  the  so- 
lution. He  brings  forward  scientific  witnesses 
upon  this  point — and  I  will  say  a  few  words 
on  the  value  of  scientific  evidence.  There 
was  an  action  brought  on  a  policy  of  insur- 
ance, and  the  question  was,  whether  a  sugar- 
baker  who  had  altered  his  mode  of  boiling 
sugar,  by  boiling  it  with  oil  instead  of  steam, 
had  adopted  a  more  dangerous  mode  than  that 
which  he  used  at  the  time  of  the  insurance, 
because  if  he  had,  the  insurance  was  void. 
Sixteen  witnesses  for  the  plaintiff  swore  all 
their  experiments  proved  decisively  that  the 
boiling  by  oil  was  less  dangerous  than  boiling 
by  steam  ;  sixteen  witnesses  for  the  defendant 
were  perfectly  satisfied,  and  their  experiments 
proved  their  accuracy,  that  the  boiling  by 
oil  was  much  more  dangerous  than  steam ;  on 
which  my  Lord  Chief  Justice  Dallas  said, 
"  A  melancholy  day  this  for  science  and 
scientific  men."  Another  unfortunate  instance 
we  have  in  the  case  of  Eliza  Fenning,  against 
whom  the  scientific  men  gave  evidence  that 
arsenic  in  pudding  would  turn  a  knife  black, 
and  it  was  upon  that  evidence  she  was  found 
guilty ;  it  turned  out  that  it  would  not  do  it, 
but  that  an  onion  would ! 

{To  be  continued.) 

TAIT's  GASOMETER. 

Sir, — I  perceive  that  your  correspond- 
ent "  Clovis^  repudiates  his  identity 
with  Mr.  Stephen  Hutchison.  Why  then 
continue  to  wear  a  mask  ? — there  may  be 
occasions  on  which  a  mask  may  be 
allowed ;  but  this,  most  assuredly,  is  not 
one  of  them.  Assertions  have  been 
made  as  to  the  failure  of  my  gasometer, 
by  "  the  unskilful  and  unscientific  appli- 
cation of  the  hydraulic- joint,"  which  I 
have  impugned  as  being  untrue  in  point 
of  fact.  An  opportunity  has  been  offered 
(in  Mech.  Mag.,  No.  655,  p.  443,)  to 
your  correspondent, to  adduce  his  justifi- 
cation and  authority  for  making  such 
assertions.  He  has,  however,  allowed  the 
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opportunity,  thus  offered  to  him,  to  pass; 
and,  instead  of  attempting  to  adduce  any 
authority,  he  has  repeated  his  calum- 
nies. 

"  Let  me  know''  (he  says),  "  the  time 
and  place,  when  and  where  your  gas- 
ometer may  have  been,  or  is  still  to  be, 
seen  in  actual  operation — "  Give  me 
ocular  proof,  and  then  I  wUl  tell  you 
when  and  where  your  gasometers  failed !" 
Now,  all  this  I  call  exceedingly  modest ; 
your  readers  must  be  struck  with  its  pro- 
priety. He  does  not  know  when  and 
where  my  gasometers  were  erected ;  but 
he  will  feel  obliged  to  me  to  let  him  know  I 
— and  having  obtained  this  verv  neces- 
sary  preliminary  intelligence,  he  will 
then,  no  doubt,  be  in  a  condition  (but 
not  till  then)  to  afford  me  the  informa- 
tion required  in  my  letter  in  Mech.  Mag. 
for  27lh  Feb.  p.  443,  us  to  the  "  time, 
circumstance,  and  place,"  where  my 
gasometers  had  been  "  abundantly  tried  " 
but  that  owing  to  ray  "  unskilful  and 
unscientific  application  of  the  hydraulic- 
joint,  1  had  the  pain  of  witnessing  their 
complete  failure  V 

This  is  positively  too  ridiculous.  I 
have  neither  inclination  nor  time  to 
occupy  with  such  a  Homo.  The  only 
favour  I  should  ask  of  him  is,  that  he 
will  uot  do  me  the  injury  to  praise  me. 
I  have  just  another  remark  to  make, and 
then  I  have  done  with  him. —  In  your 
Magaziue  for  20th  of  Feb.  lasi,  p.*413, 
he  refers  to  a  gasometer  at  Laeds,  as  an 
instance  of  the  failure  of  my  gasometer. 
This  turns  out  to  have  been  rather  an 
unfortunate  assertion  of  your  correspond- 
ent 44  Clovis :"  seeing  that  at  the  very 
time  when  he  referred  to  this  gasometer, 
as  mine,  he  was  fully  aware  (see  Mecha- 
nics' Magazine  of  5th  March,  p.  455), 
that  it  was  both  designed  and  erected  by 
Mr.  Hurst  I  1  cannot,  after  all  this, 
condescend  to  notice  any  further  effusions 
of  Clevis's. 

I  am,  Sir,  Sec. 

W.  Tait. 

March  8.  1830. 

NOTES  AND  NOTICES. 

Preservation  of  Animal  Matter. — At  a  late  meet- 
ing of  the  Asiatic  Society,  a  human  hand,  and  a 
piece  of  beef,  preserved  by  means  of  a  preparation 
of  vegetable  tar,  found  on  the  borders  of  the  Red 
Sea,  in  the  vicinity  of  Mocha,  and  a  specimen  of 
the  tar,  were  presented  by  Lieutenant-Colonel 
Bagnold.  In  an  accompanying  letter  Colonel  Bag- 
uold  observed—"  During  my  residence  as  Poll. 


tical  Agent  on  the  Red  Sea,  a  conversation  with 
some  Bedouin  Arabs,  in  the  vicinity  of  Moelia,  led 
me  to  suspect  that  the  principal  ingredient  used  by 
the  ancient  Egyptians  in  tlie  formation  of  mummies 
was  nothing  more  (nan  the  vegetable  tar  of  those 
countries,  called  by  the  Arabs  katraan.  My  first 
trials  were  on  fowls  and  legs  of  mutton,  and  which, 
though  in  the  month  of  July,  and  the  Uiermometer 
ranging  94°  in  the  shade,  succeeded  so  much  to  my 
satisfaction,  that  I  forwarded  some  to  England; 
and  have  now  the  pleasure  to  send,  for  the  Society's 
information  and  iuspectiou,  a  human  hand,  pre- 
pared four  years  ago  by  my  brother.  Captain  Thn. 
mas  Bagnold.  The  best-informed  among  the  na- 
tive Arabs  think  that  large  quantities  of  camphor, 
myrrh,  aloes,  and  frankincense,  were  used  ;  these 
specimens  will,  however,  prove  that  such  were  by 
no  means  necessary,  us  the  tar,  when  applied  alone, 
penetrates  and  discolours  the  bone.  The  tar  is 
obtained  from  the  branches  of  a  small  tree,  or 
shrub,  exposed  to  a  considerable  degree  of  heat, 
and  fouud  in  most  parts  of  Syria  and  Arabia 
Fc\lx."-Athsn*u,n. 

Adhesion  on  Railways. — At  a  meeting  of  the  In- 
stitution ol  Civil  Engineers  (reported  in  the  Athe- 
fueum)  it  was  stated  that  a  great  iucrease  in  the 
power  of  the  engines  in  drawing  loads  after  them 
arose  from  the  use  of  wrought-iron  rails,  and 
wheels,  hooped  with  wrought-iron,  instead  of  cast. 
The  Planet  engine  was  instanced,  weighing  j\ 
tons,  and  drawing  150  tons.  The  pioportiou  of  or- 
dinary weight  between  the  eniriue  and  the  load 
might  be  called  1  to  7,  though  1  "to  11  was  a  fair  re- 
presentation of  the  power  of  traction  as  a  maxi- 
mum in  favourable  weather  on  a  level.  Ca-e- 
hardened  irou  had  been  proposed  for  the  rails,  but 
had  been  abandoned  in  consequence  of  the  chills, 
which  answered  perfectly  at  first,  losing  their  effect 
by  the  repetition  of  the  p  ot-ess,  s.i  that  thecaic- 
hardening  was  not  equably  effected. 

Cast  and  Wrought- Iron  Wheels. — It  was  also 
state  !,  that  where  cast-iron  wheels  on  railwav* 
wou  d  only  last  six  or  eight  months,  wroughl-ir.n 
would  serve  at  the  >auie  work  thr.-e  or  tout  years. 

Ths  Wear  of  the  Kails  of  the  Manchester  aod 
Liverpool  Hue  was  stated  to  bel  ISOth  of  an  inch  in 
depth  per  annum*  The  flanges  rarely  come  into 
contact  with  the  rails  ;  one  of  the  olde-t  wheels  be- 
ing taken  off  a  carriage,  the  marks  of  the  turning- 
tcol  was  found  on  the  flange. 

New  Application  of  Caoutchouc. — India-rubber 
has  been  applied  In  Paris  to  the  casing  of  s!eel 
busks  for  ladiei'  stay*,  and  is  said  to  answer  well 
in  resisting  the  metallic  oxides  upon  the  dresses. 

French  Academy  Prixe.  —  The  great  physical 
prize  proposed  by  the  French  Academy  of  Sciences 
for  1S37,  Is  to  be,  for  the  determination,  by  anatomi- 
cal and  physical  researches,  what  is  the  mecbauism 
by  what  the  sou  -ids  in  the  voico  of  man,  and  verte- 
brated  and  invertebrated  animals,  are  produced. 

03"  Patents  taken  out  with  economy  and  de- 
spatch ;  Specifications,  Disclaimers,  and  Ameud- 
inents,  prepared  or  revised  ;  Caveats  entered  ;  and 

frenerally  every  Branch  of  Patent  Business  prouipt- 
y  transacted.    Drawings  of  Machinery  also  exe- 
cuted by  skilful  assistants,  ou  the  shortest  notice. 
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SUEER-MASTg: 


8HEER-MASTS* 

Sir, — In  requesting  the  favour  of  the 

insertion  in  your  Magazine  of  my  plan 
for  masting  ships  of  the  line  with  sheer- 
masts  instead  of  those  now  in  use,  I  am 
awafe  that  those  persons  who  have  been 
in  the  habit  of  viewing  the  present  system 
of  masting  and  rigging  ships,  as  approach, 
ing  to  perfection,  will  hardly  think  it 
worthy  of  attention;  however,  as  all 
things  must  have  a  beginning,  1  venture 
to  propose  this  great  innovation,  with  the 
hope,  that  among  the  British  and  foreign 
naval  officers,  and  dock-yard  engineers, 
who  may  have  access  to  yoifr  pages,  it 
may  possibly  find  some  supporters  who 
may  deem  it  worth  some  experiments, 
which  will  either  condemn  it  to  oblivion 
or  render  its  adoption  advisable. 

The  experiments  which  I  have  made 
for  testing  my  plan  have  been  only  upon  a 
small  scale,  and  will  not,  therefore,  be 
considered  conclusive.  The  respective 
masts  were  of  equal  weigh*,  height, 
spread,  and  quality  of  wood,  and  the  re- 
sult was  obtained  by  placing  them  in  a 
horizontal  position,  and  then  suspending 
weights  to  them  until  they  broke.  The 
sheer-masts  proved  to  be  nearly  one- 
third  stronger  than  the  others.  Their 
superior  strength  may  be  reasonably  ac- 
counted for  by  simply  stating,  that  the 
whole  of  their  fibres  are  in  constant  re- 
quisition for  their  support ;  whereas  under 
present  circumstances  the  lee  rigging  of 
a  ship  is  not  only  of  no  assistance  in  sup- 
porting the  mast  and  weather  rigging, 
but  actually  distresses  them  by  the 
amount  of  its  weight.  Whether  the  dif- 
ference of  strength  be  as  double  the 
weight  of  the  lee  rigging  deducted  from 
that  of  the  entire  mast  and  rigging,  I 
will  not  pretend  to  determine;  it  may, 
however,  possibly  approximate  to  this. 

Properly  to  test  the  strength  of  sheer- 
masts,  I  should  recommend  an  experiment 
on  a  scale  of  not  less  in  length  than  ^th 
of  a  first -rate's  main-mast,  viz.  about  15 
feel ;  or  *th  the  length,  or  about  30  feet, 
would  be  still  better. 

Now,  supposing  these  experiments  to 
be  made  with  as  favourable  a  result  as  I 
have  obtained,  the  subject  would  assu- 
redly be  worthy  of  further  consideration; 
and  other  good  qualities  might  be  dis- 
covered—amongst others,  a  great  saving 
in  the  naval  estimates. 

I  shall  now  proceed  to  point  out  my 


own  views  of  (he  sheer-toast's  good  qua- 
lities as  well  as  defects. 

1st,  and  most  important. — Its  superior 
relative  strength. 

2dly.— -Its  tendency,  upon  the  principle 
of  diagonal  braces,  to  strengthen  a  ves- 
sel's hull  instead  of  weakening  it,  as  does 
the  present  mast  and  rigging — For  in- 
stance, the  main-mast  of  a  first-rate  ship 
of  war,  with  all  its  other  masts,  yards, 
rigging,  sails,  &c,  weighs  little  short  of 
50  tons,  which  weight,  together  with  the 
force  of  the  tension  of  the  rigging  (the 
amount  of  which,  I  believe,  has  never 
been  calculated)  rests  upon  a  small  bear- 
ing of  the  keelson,  upon  which  the  mast 
is  stepped,  pushing  it  downwards,  whilst 
the  rigging  is  pulling  the  ship's  sides  up- 
wards. Now,  in  a  sheer-mast,  supposing 
it  to  consist  of  five  sheers,  as  shown  in  the 
engraving,  the  weight  upon  each  bearing 
of  the  sheers  would  be  only  10  tons.  To 
exemplify  how  completely  sheers  perform 
the  functions  of  diagonal  braces,  it  is 
only  necessary  to  get  too  weak  planks  of 
the  proportional  relative  breadth  and 
length  of  a  ship,  and  rigged  on  the  re- 
spective plans,  when  it  will  be  found  that 
the  plank  with  the  sheers  will  be  pro- 
digiously strengthened,  whilst  the  other 
will  be  much  warped,  if  not  split,  by  the 
opposing  strains oi  the  masts  and  rigging. 
Again,  the  weather  side  of  the  latter, 
under  a  press  of  canvas,  has  to  support 
the  greater  part  of  the  strain,  and  the  lee 
side  none  whatever ;  whereas  in  a  sheer- 
masted  rigged  ship,  the  weather  side 
would  be  relieved  from  half  the  strain, 
and  the  lee  sheers  would  act  as  shores  to 
the  upward  buoyant  pressure  of  the  lee 
side. 

3dly.— Supposing  the  relative  strength 
of  sheer-masts  to  be  so  considerable  as  to 
bear  a  less  extension  of  base,  1  should, 
consequently,  place  them  inside  the  ship's 
hull,  and  abut  them  to  the  shelve-piece 
on  the  lower-gun  deck ;  or  if  higher  (for 
convenience)  I  should  properly  strengthen, 
the  hull  to  receive  them,  in  which  case 
all  the  channels  might  be  dispensed  with, 
making  the  ship  much  snugger,  and  cer- 
tainly adding  to  her  sailing  qualities 
when  close  hauled,  besides  clearing  her 
baiteries. 

4thly. — Greater  stowage  in  the  hold, 
which  would  be  disencumbered  of  pon- 
derous masts — excepting  the  main-stay 
sheer-mast,  as  proposed  in  the  present 
plau. 
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5thly. — A  great  redaction  of  labour, 
time,  and  expense,  in  fitting  ships  out; 
as  all  the  ships  in  ordinary  would  be 
absolutely  rigged,  as  far  as  their  lower 
masts  were  concerned — a  point  of  great 
importance  to  a  great  Naval  Power. 
This  would  include  also  a  saving  in  the 
expense  of  the  standing  rip-ging-— room 
fa  the  storehouses  of  his  Majesty's  dock- 
yards, and  the  employment  of  so  many 
•riggers. 

6thly. — A  sheer-malted  ship  could  be 
more  easily  hove  down,  because  weights 
and  purchases  might  be  more  generally 
applied  to  sheer-masts  without  danger  of 
carrying  them  away. 

The  above  important  qualities  will  well 
'"bear  the  placing  in  the  opposite  scale  a 
"few  apparent  defects,  the  greatest  of 
which  appears  to  be,  the  exposure  to  shot 
when  in  actibnj  which  is  the  reason  I  re- 
commend a  pyramidal  sheer-mast  to  be 
composed  of  five  sheers,  for,  independent 
of  the  effect  of  shot,  I  should  only  use 
three  of  thein,  as  being  the  strongest 
mode  of  construction,  the  weights  of  the 
respective  pyramidal  masts  being  equal; 
with  five  sheers,  three  of  them  would  sup- 
port each  other,  in  case  two  were  shot 
away,  so  that  probably  a  mast  composed 
of  five  or  six  would  stand  as  good  a 
chance  in  action  as  the  present  single 
mast.  This  point,  however,  requires  ex- 
perience; and  if  spare  sheer-masts  would 
not  be  too  cumbrous  to  take  to  sea,  there 
would  be  much  greater  facility  in  repair, 
ing  the  masts  after  an  action  than  at 
present. 

It  will  be  seen  by  the  engraving,  that 
the  sheers  are  United  at  their  upper  end 
to  a  conical  cap,  forming  the  apex  of  the 
pyramidal  mast,  through  which  is  placed, 
the  top-mast,  with  its  heel  properly  se- 
cured by  cross-pieces  (as  trusle-trees) 
united  to  the  sheers. 

The  mode  of  combining  the  heads  of 
the  sheers  to  the  cap  in  the  strongest  and 
most  efficient  manner,  as  also  that  of 
fixing  the  heels  to  the  vessel's  hull,  might 
well  form  a  subject  for  a  patent;  and, 
indeed,  many  inventions  would  arise  out 
of  the  system,  if  its  adoption  should  ever 
be  contemplated. 

As  for  the  principle  of  sheer-masts,  it 
has  no  originality  whatever,  having  for 
ages  past  been  adopted  by  the  Chinese; 
many  patents  have  also  been  taken  out 
for  them,  the  most  modern  by  Mr. 
Gappy,  Mr.  Higgins,  and  Lieutenant 
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Molyneux  Thuldham ;  and  if  these  gen- 
tlemen would  have  the  goodness  to  state, 
in  the  pages  of  your  Magazine,  the  result 
of  their  experience,  U  would  throw  addi- 
tional light  upon  the  subject,  and  possi- 
bly call  the  attention  of  the  naval  autho- 
rities to  it,  Who,  in  consequence  of  tbe 
vast  saving  of  naval  expenditure  which 
would  accrue  if  the  system  could  be 
adopted,  might  think  it  worth  while  to 
order  au  experiment  to  be  tried  at  tbe 
mast-house  of  one  of  his  Majesty's  dock- 
yards, which  could  be  done  at  a  trifling 
expense,  in  the  manner  in  which  [  have 
already  pointed  out. 

Supposing  the  present  dimensions  of 
our  largest  ships  to  be  doubled,  I  can- 
not see  how  the  difficulty  of  masting 
and  rigging  them  could  be  got  over, 
unless  by  the  adoption  of  a  pyramidi- 
cal  structure  of  sheer-masts  of  some 
kind  or  other,  with  the  further  addi- 
tion  of  various  kinds  of  braces  to 
strengthen  them.  I  have,  therefore, 
shown  in  the  engraving,  sheer-masts  to  a 
first-rate  ship  of  war,  to  illustrate  my 
opinion,  that  the  larger  the  ship,  the 
greater  the  necessity  of  resorting  to  pyra- 
midical  sheer-masts.  Whether  smaller 
vessels  should  be  fitted  with  them  when 
the  absolute  necessity  dees  not  exist,  may 
perhaps  be  questionable,  but,  generally 
speaking,  the  strongest  principle  is  the 
best  on  any  scale. 

One  argument  in  favour  of  the  presen , 
system  of  rigging  is,  that  the  play  of  the 
masts  and  elasticity  of  the  shrouds  form 
the  vessel's  sailing  qualities ;  and  I  know 
that  many  proofs  could  be  given  of  that 
tendency  by  captains  in  the  navy.  Now, 
sheer- masts  can  have  but  a  trifling  degree 
of  elasticity  ;  but,  then,  for  this  as  an  ob- 
jection to  be  borne  out,  it  must  be  proved, 
on  the  other  hand,  that  all  vessels  which 
hare  been  hitherto  rigged  with  them 
have  been,  consequently,  bad  sailers — 
If  this  cannot  be  established,  and  even 
tbe  contrary  be  proved,  the  loss  of  play 
and  elasticity  will  .go  for  nothing. 

The  tendency  sheers  have  of  throwing 
out  the  ship's  sides  need  hardly  be  men- 
tioned, because  it  cannot  be  so  very  con- 
siderable as  not  to  be  easily  restrained  by 
proper  modes  of  strengthening  and  fasten, 
ing  the  hull ;  if,  as  I  have  heard,  a  ship's 
sides  have  opened  by  the  lateral  pressure 
of  sheer-masts,  it  must  have  been  entirely 
owing  to  want  of  discrimination,  in  not 
adapting  the  parts  of  the.  ship,  to  the 
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novel  and  different  strain  which  she  had 
to  bear. 

I  shall  only  observe,  in  conclusion, 
that  the  above  plan  is  such  a  prodigious 
innovation,  that  1  fear  there  is  but  little 
chance  of  its  merits  being  investigated; 
but  should  it  be  tried,  I  venture  to  pro- 
phesy that  its  rise  in  the  estimation  of 
the  naval  service,  and  the  shipping  inte- 
rest in  general,  will  be  very  rapid.  The 
wonder  will  then  be,  why  such  vast  sums 
of  money  bare  been  expended,  for  ages 
past,  upon  standing  rigging. 

Those  whose  minds  may  be  wavering 
respecting  the  superiority  of  sheer-masts, 
are  cautioned  to  beware  of  Russians,  mer- 
chants in  the  Russian  trade,  riggers,  &c. 
vf  ho  will  be  sworn  enemies  to  the  plan  ; 
but  the  timber  trade,  mast-makers,  ship- 
wrights, &c.  will  patronise  it.  How 
many  plans  for  the  general  public  good 
are  withheld,  or  hunted  down,  because 
they  militate  against  powerful  individual 
interests!  I  strongly  recommend  such 
persons  as  would  be  benefitted  by  the 
adoption  of  sheer-masts,  to  exhibit  the 
efficiency  of  the  plan  by  fitting  out  a  ves- 
sel with  them.  I  would  do  so  were  I  a 
shipowner. 

Your  obedient  servant, 

TBE  SAFETY-LAMP. 

Sir, — Allow  me  to  occupy  a  small 
space  in  your  columns  by  an  explanatory 
remark  in  reference  to  Davy's  so  called 
"  safety-lamp,"  to  prevent  misapprehen- 
sions similar  to  those  under  which  one  of 
the  individuals  examined  before  the 
Committee  of  the  House  of  Commons  for 
the  Prevention  of  Accidents  in  Mines, 
appears  to  have  laboured. 

When  I  have  stated  that  the  Davy- 
lamp  is  safe  when  the  wire-gauze  is  red- 
hot,  I  wish  it  to  be  invariably  understood 
that  it  is  in  a  tranquil,  or  unagitated  atmo- 
sphere, which  is  meant.  I  have  had  it  red- 
hot  in  an  explosive  atmosphere  in  the 
mine ;  Mr.  John  Buddie  admits  its  being 
red-hot,  yet  safe;  and  Davy  himself  men- 
tions the  same  fact.  I  am  in  the  constant 
habit  of  exhibiting,  in  my  chemical  lec- 
tures, the  wire-eauze  red-hot,  and  so  sus- 
tained by  the  lamp,  when  allowed  Ao 
remain  for  some  time  in  an  explosive 
atmosphere  at  rest. 

Your  very  humble  servant, 

J.  Murray. 

March  15, 1830. 


THEORY  OP  LOCOMOTION. 

Sir, — I  will  now,  with  your  f 
make  a  few  remarks  on  Mr.  Herapath's 
theorem  for  determining  the  velocities  on 
an  ascending  plane. 

ouppose  an  engine  and  train  have  be- 
gun to  ascend  a  plane  rising  22  feet  per 
mile,  or  1  foot  in  240,  with  a  velocity  of 
40  miles  per  hour*  then,  by  Mr.  He- 
rapath's theorem,  the  speed  will  be 

40 

,  .  h  =—  =  20  miles  an  hour,  and 
1+22  2 


the  time  of  going  over  one  mile  will  he 
r  =  l+^-=l  +  ?T=3minutes-  * 


If  Mr.  Herapath  has  erred  in  excess  in 
his  theorem  for  finding  the  velocity  for  a 
descending  plane,  he  has  fallen  into  an 
opposite  error  in  determining  the  speed 
on  an  ascending  plane.  For  let  us  sup- 
pose that  on  beginning  the  ascent  with  a 
velocity  of  40  miles  per  hour  the  steam  is 


turned  off,  then 


240 


x  2  - 125  = 8in- f' 


then  V  =  58  j  feet  per  second,  then  v  ** 
</V»-2*«Ssiu.t  =>y/"(58!)3-64tx44- 
15 

-  =  16  855.  Consequently,  the  average 
22 

velocity  for  one  mile  will  be  at  the  rate  of 
\  (40  -J-  16-855)  =  28  427  miles  per  hour, 
and  the  time  in  which  one  mile  will  be 
run  over  will  be  60-^28427  =  2  mi- 
nutes 6|  seconds.  Or  the  time  may  be 
found,  independently  of  the  final  velocity, 

from  the  theorem  f =V— s/ V*— 2y  a  sin. j  . 

g  sin.  i 

58i-^/64lxT4)=126-6se- 

conds«2  minutes  6|  seconds,  the  same 
as  before. 

Let  us  now  see  what  the  results  will  be 
on  the  supposition  that  steam  is  applied 
as  efficiently  on  the  ascent  as  cn  the 
horizontal  plane,  or  just  to  overcome 
friction.    In  that  case  we  have  v  — 

15 

^(584;)*— 64^x22  22=30*93  ;  hence 

the  average  velocity  per  one  mile  will  be 
}  (40  4-  30-693) «  35  346  miles  per  hour, 
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and  the  time  will  be  .60  -7-  35*346  = 
1  minute  41£  second?. 

For  the  present  I  shall  only  add,  that 
in  (he  above  calculations,  as  well  as  in 
all  the  other  calculations  I  have  given  on 
subject,  where  friction  has  been 


taken  into  account,  I  have  supposed  that 
in  very  small  arches  A  and  B,  sin.  (A  ±  B) 
=  sin.  A  4-  sin.  B. 

** 

I  am,  Sir,  yours,  &c. 

Iver  M'Iver. 


EPITOME  OF  THE  PROBLEMS  OF  DR.  ROGET's  SLIDING-RLLE  OF  INVOLUTION. 

Sir, — 1  find  among  my  papers  the  following  epitome  of  the  problettfs  capable  of 
being  solved  by  Dr.  Rojjet's  Sliding-Rule  of  Involution,  of  which  instrument  an 
account  is  given  in  the  Mechanics*  Magazine,  vol.  xiv.  p.  172  :  — 


Powers  and  Roots. 

m 


Sli. 


1 


0 


an 


Sli. 


■(3 


a 


a  m 


m  n 
Since  the  numbers  on  the  stock  are  all  greater  than  1— when  a  z.  I 


(3 


1 

« 


a 


m 


(4 


Compound  Interest. 

1+r 


(1  -f-  >')"—  amount 


n  years. 


(5 


Interpolation  of  n  geometrical  means  between  a  and  b.  Slide  to  be 
oved  by 


moved  by  trials,  until 


b 


P  9 
q  and  p  being  such,  that  q—p  ~  n  -\- 1 ,  then 

3>I  mean,  &c.  to  nth  mean 


(6 


1st  mean 


2d  mean 


P  +  *  P+* 

Exponential  Equation. 


p  -f-  3,    6cc.  to  p  4"  « 


(« 


X 


Sli.  iuv.  1 

System  of  Logarithms. 
 t  


(7 


Sli.  1 
Levci,  March  5, 183«. 


log.  n  in  the  system  whose  basis  is  <t>. 

J.  W.  WOOLLGAR, 


■ 
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Sir,— I  have  read  willi  very  great  in-  Me  Magazine,  the  evidence  before  the 
terest,  in  the  January  Part  of  your  valua-     Parliamentary  Committee  appointed  to 
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inquire  into  the  Accidents  in  Coal  Mines; 
I  think  the  highest  praise  is  due  to  you 
for  making  that  evidence  more  generally 
known,  as  I  feel  conviuced  the  perusal  of 
it  will  lead  many  scientific  individuals  to 
give  the  serious  consideration  which  its 
importance  demands. 

On  a  careful  examination  of  the  evi- 
dence, it  would  appear  to  be  the  decided 
opinion  of  those  who  are  practically  ac- 
quainted with  mining  operations,  that  the 
present  system  of  ventilation  in  the  North 
of  England  mines  is  very  imperfect,  and 
I  would  beg  to  call  the  attention  of  some 
of  your  mining  correspondents  to  what 
appears  to  me  to  be  the  radical  defect  in 
that  system,  and  also  to  propose  a  plan 
which  I  humbly  suggest  would  ensure  a 
more  perfect  circulation  of  air. 

The  present  method  of  working  the 
coal-seams  in  the  North  is,  I  believe,  by 
getting  it  in  long,  narrow  openings,  di- 
vided from  each  other  by  sleuder  ribs  or 
pillars,  which  are  subsequently  got  out  at 
considerable  risk ;  for  it  would  appear 
from  the  evidence  that  here  the  greatest 
danger  from  inflammable  gas  is  always 
to  be  apprehended,  in  consequence  of  the 
imperfect  manner  in  which  pure  air  can 
be  conducted  among  the  workings. 

To  make  this  mode  of  working  more 
apparent  to  your  readers,  I  would  beg  to 
refer  them  to  the  sketch,  (fig.  1)  in 
which  I  have  attempted  to  show  the  plan 
pursued  in  working  and  ventilating  mines 
on  the  pillar  system,  and  by  which  they 
will  see  how  numerous  the  distinct  open- 
ings required,  each  of  which,  I  would  ob- 
serve, must  be  supplied  with  a  current  of 
air  whilst  iq  progress. 

A,  shaft  at  which  the  coal  is  drawn  up 
out  of  the  mine ;  13,  air-shaft;  a  a  a,  stalls 
or  openings  by  which  the  coal  is  worked  { 
hb  bb,  narrow  ribs  of  coal  left  between 
each  opening  to  support  the  roof,  which 
are  .subsequently  removed.  The  dotted 
lines  show  the  manner  in  which  the  air 
circulates  through  the  workings.  The 
dark  part  shows  the  un wrought  coal. 

Let  us  suppose  (which  is  no  uncom- 
mon occurrence)  that  in  one  pit  twenty 
of  these  stalls  or  openings  are  occupied  at 
the  same  time  by  separate  6ets  of  miners, 
and  that  each  set,  as  a  natural  conse- 
quence, requires  a  certain  portion  of  pure 
air  to  support  respiration,  and  clear  away 
inflammable  or  noxious  exhalations.  By 
the  aid  of  a  furnace,  or  some  other  me- 
thod, a  current  oi  air  is  produced,  which, 


while  it  is  confined  to  the  more  contracted 
part  of  the  workings,  may  be  more  than 
sufficient  for  the  purposes  of  ventilation  ; 
hut  when  this  current  is  divided  into 
twenty  or  more  portions,  its  original  force 
becomes  greatly  weakened,  and  its  effi- 
ciency for  the  purpose  required,  ofttimes 
utterly  destroyed;  nay  worse,  it  is  con- 
verted into  an  instrument  of  positive  dan- 
ger, from  its  conveying  into  the  works 
that  proportion  of  air  only  which  gives  to 
(he  iuflammable  matter  its  most  danger- 
ous and  active  shape  for  ignition. 

To  obviate  this  very  objectionable 
mode  of  ventilation,  and  to  do  away  with 
so  many  distinct  openings  which  render 
the  coal  smaller  by  cutting  it  up,  as  it 
were,  into  shreds  and  patches,  I  would  pro- 
pose, for  the  cousideration  of  the  North «' 
era  coal  .viewers,  the  propriety  of  their 
attempting  to  work  their  coal-seams  after 
the  manner  of  Derbyshire  and  Notting- 
hamshire, by  what  is  technically  called 
long  work,  of  which  plan,  fig.  2  is  a 
sketch. 

A,  shaft  at  which  the  coal  is  drawn 
up;  B,  air-shaft;  cc,  the  openings  in 
which  the  coal  is  got,  commonly  called 
the  works,  or  banks,  these  vary  in  length 
from  80  to  160  yards;  dd,  two  rows  of 
props,  which  support  the  roof,  the  back 
row  of  which  is  always  removed  to  the 
front  as  a  breadth  of  coal  is  worked  off. 
The  shaded  part  shows  the  un  wrought 
coal,  and  the  unshaded  where  the  coal 
has  been  wrought  out ;  the  roof  over  this 
part,  when  the  back  row  of  props  is  taken 
away,  falls  down  and  fills  up  the  opening 
made  by  the  removal  of  the  coal.  The 
fine  dotted  line  .shows  the  course  of  the 
air  to  ventilate  the  works. 

By  pursuing  the  above  plan,  one  di- 
rect and  undivided  air-course  would  al- 
ways be  ensured,  which,  with  the  most 
ordinary  attention,  could  rarely  fail  to 
render  the  works  perfectly  secure;  the 
current  of  air  obtained  by  this  method 
being  generally  so  strong,  as  to  oblige  the 
workmen  to  make  temporary  barriers  of 
litter  to  check  its  force.  The  coals,  too, 
by  being  taken  down  in  one  extended, 
unbroken  length,  would  be  produced 
much  finer,  and,  I  presume,  at  consider- 
able less  expense;  and  their  increased 
size  and  improved  appearance,  would, 
doubtless,  command  that  preference  for 
them  in  the  market  which  it  is  always 
desirable  to  obtain. 

In  further  support  of  my  views  on  this 
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subject,  I  would  beg  to  quote  a  remark 
made  by  your  talented  corre§pondent, 
Mr.  Deakin,  in  die  17lh  volume  of  the 
Mechanics'  Magazine,  p.  122,  where,  al- 
luding to  long  work,  he  says: — "  The 
regular  current  of  sir  along  the  open  face 
of  the  coal  will  sweep  away  all  impuri- 
ties, and  keep  a  mine  as  sweet  as  any 
house  above  ground." 

Should  this  method  of  working  the 
coal  be  adopted,  there  would  be  no  ne- 
cessity for  using  the  miscalled  safety- 
lamp,  except  in  the  first  openings  of  a 
pit,  where  but  few  individuals  are  em- 
ployed, as  those  parts  of  the  mine  where 
the  main  body  of  the  workmen  would  be 
engaged  (being  in  the  direct  line  of  the 
air-course),  would  always  be  freed  from 
that  subtle  enemy,  whose  destructive 
agency  has  consigned  so  many  valuable 
and  industrious  members  of  the  com- 
munity to  a  horrible  and  untimely 
end.  • 

I  would  beg  further  to  observe,  that 
the  plan  generally  adopted  in  the  North, 
of  placing  the  furnace  at  the  bottom  of 
the  shaft  rather  than  the  top,  seems  to  be 
attended  with  great  objections,  as  the 
process  of  combustion  cannot  be  carried 
on  without  a  considerable  supply  of  the 
most  valuable  components  of  pure  atmo- 
spheric air ;  and  the  more  freely  this  sup- 
ply can  be  obtained,  the  more  active  will 
be  the  process  of  combustion,  and,  as  a 
necessary  consequence,  that  circulation 
which  it  is  intended  to  create — whether 
this  supply  is  more  likely  to  be  obtained 
in  greater  abundance  at  the  bottom  of  a 
deep  shaft  rather  than  the  top,  I  leave 
your  reflecting  readers  to  judge ;  I  will 
only  say,  that  I  have  known  many  in- 
stances in  the  case  of  choke-damp  where 
a  fire  has  absolutely  been  extinguished  at 
the  bottom  of  a  pit,  and  could  only  be  got 
to  burn  by  raising  it  nearer  the  surface. 

I  am  aware  it  may  be  urged  against 
this,  that  the  greater  specific  gravity  of 
what  is  commonly  called  choke-damp 
will  not  admit  of  a  comparison  being 
drawn  betwixt  the  means  used  for  ex- 
pelling this  from  a  mine,  and  those  re- 
quired for  extracting  the  lighter  and 
more  subtle  hydrogen ;  but  this  general 
argument,  I  would  remark,  applies  to 
either,  that  the  more  speedily  the  foul  air 
which  is  drawn  to  the  furnace  can  after- 
wards makes  its  egress  to  the  surface  the 
better!  and  with  the  more  certainty  will 
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be  obtained  that  desirable  result,  free  and 
wholesome  circulation. 

I  am,  Sir, 
Your  very  humble  servant, 

The  Black  Diamond. 

Kilburne,  March  3,  1830. 

*  Sir,  —  In  your  valuable  Mechanics* 
Magazine  you  have  given  the  substance 
of  an  inquiry  before  a  Committee  of  the 
House  of  Commons  as  to  the  cause  of 
accidents  by  explosions  of  gas  in  the 
Northern  collieries,  in  which  human  life 
is  so  frequently  sacrificed;  and  I  was 
very  much  gratified  by  many  of  the  ques- 
tions proposed,  as  well  as  by  answers 
given. 

It  seems  to  me  that  the  whole  of  the 
Committee's  attention  w  as  talc  en  op  by 
the  examination  and  making  experi- 
ments upon  the  different  safety-lamps  iu 
use  in  those  collieries ;  and  the  inquiry 
ended  without  any  thing  being  done  to 
put  ail  end  to  the  evil  complained  of. 
The  experiments  made  upon  the  "safety" 
lamps  proved  that  few  of  them  have  any 
safety,  and  that  not  one  of  them  can  be 
depended  upon  under  all  circumstances. 

Would  it  not  have  been  advisable  for 
the  Honourable  Committee  to  have  put 
some  questions  to  the  different  scientific 
gentlemen  and  coal-viewers  they  ex* 
amined  to  the  following  effect 

Do  you  know  any  better  method  than 
the  present  of  working  the  coal  in  the 
Northern  collieries,  and  by  which  ex- 
plosions may  be  avoided  ? 

Do  you  know  any  better  methods  of 
ventilating  mines  than  those  at  present  in 
use  in  the  Northern  collieries  ? 

Do  you  not  think  it  necessary  that 
some  plan  should  be  adopted,  in  working 
the  coal  in  those  Northern  collieries, 
which  should  set  aside  the  use  (except  in 
particular  cases)  of  the  safety-lamp  ? 

Now,  sir,  I  beg  leave  to  suggest  two* 
plans  which  would  certainly  go  far  to 
prevent  the  dreadful  accidents,  which  are 
so  frequent  under  the  existing  system* 
The  first  is,  sink  the  pits  for  working  the 
coal  in  those  collieries  nearer  together,  so 
that  the  atmospheric  air  shall  not  have  so 
far  to  traverse  as  it  now  has  in  large 
collieries,  through  old  workings,  &c.  Let 
the  Government  make  a  law,  compelling 
coal-owners  to  sink  their  shafts  within  a 
certain  distance  from  each  other;  the 
number  of  yards  to  be  mentioned  in  the 
proposed  law.  The  second  is,  that  the 
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coal  shall  be  worked  by  long  work,  in- 
stead  of  stall  and  pillar  work.  In  the 
Mechanics'  Magazine,  rol.  xvi.  p.  372, 
the  method  of  working  coal  by  this  plan 
is  explained.  Long-work  is  universally 
adopted  in  the  Shropshire  coal  field,  and 
is  quite  as  practicable  in  the  north  of 
England. 

Yours,  Sic. 

Thomas  Deakin. 

Note  on  the  two  preceding  Communica- 
tions, by  the  Editor. 
The  evidence  taken  before  the  Select 
Committee  of  the  House  of  Commons  on 
Accidents  in  Mines,  was  of  so  volumi- 
nous a  description,  that  we  were  neces- 
sarily obliged  to  limit  our  extracts  to  so 
much  of  it  as  went  to  illustrate  the  lead- 
ing views  taken  of  the  subject  in  the  Re- 
port of  the  Committee ;  and  hence  the 
omission  of  certain  portions  of  the  evi- 
dence, which,  if  they  had  been  published, 
would  probably  have  induced  the  intelli- 
gent authors  of  the  two  preceding  com- 
munications to  modify  considerably  the 
high  opinion  they  entertain  of  the  long- 
work  system  of  mining.   The  Committee 
seem  to  have  looked  on  the  question  of 
substituting  that  system  as  quite  disposed 
of  by  the  evidence  given  before  them ; 
and  they  do  not,  therefore,  in  their  Re- 
port, hold  out  the  least  hope  of  any  re- 
medy from  that  quarter  for  the  lamentable 
accidents,  the  prevention  of  which,  formed 
the  object  of  their  inquiry.   The  ad  van. 
tages  claimed  for  the  long  system,  when 
combined  with  the  plan  of  ventilation 
introduced  by  our  ingenious  and  worthy 
friend,  Mr.  Ryan,  into  the  Staffordshire 
mines,  where  his  system  is  generally  fol- 
lowed, are,  1st,  greater  economy,  and, 
2d,  greater  safety — Mr.  Ryan's  theory 
being,  that  "  where  there  is  no  disloca- 
tion of  strata,  there  can  be  no  confined 
carburetted  hydrogen;"  and  that  by 
opening  clearages  or  air-courses  along 
the  backs  of  the  coal,  wherever  such  dis- 
locations occur,  the  gas  may,  by  virtue  of 
its  superior  levity,  be  carried  off  to  the 
surface.   We  subjoin  as  much  of  the 
evidence  on  these  points  as  may  serve  for 
a  justification  of  the  conclusion  come  to 
by  the  Committee:— 

1*/.  Economy  of  the  Long-work  System, 

Mr.  Buddie, principal  Coat-Viewer  in  the  north 
of  England. 

The  De^tt     8  tew  \    led  emb  r&ccd  the 


principle  of  long  work,  generally  called  the. 
Lancashire  system ;  it  succeeded  very  well  so 
far  as  regarded  the  obtaining  of  the  greatest 
quantity  of  the  mine;  but  it  brought  another' 
evil  upon  us  whicb  more  than  counterbalanced 
the  advantages  resulting  from  that  mode  of 
working;  in  fact,  I  may  say  that  it  induced  a 
double  mischief :  the  first  was  the  increased! 
quantity  of  small  coal  produced,  as  there  was 
an  incessant  pressure  and  grinding  upon  the 
walls  whkh  crushed  the  coal  exceedingly,  and 
caused  a  great  produce  of  small  coal  which 
was  of* no  value;  but  the  chief  mischief  at- 
tending* it  was  the  breaking  of  the  strata  up 
to  the  yard*  coal-seam,*  which  I  have  already 
described;  and  thereby  bringing  upon  us  a 
double  supply  of  gas. 

"  By  the  long- work,  1  should  think  we 
might  have  obtained  nearly  90  per  cent,  of 
produce,  but  much  of  that  was  left  below  on 
account  of  being  so  much  crushed ;  we  could 
have  brought  it  up  if  it  had  been  a  saleable 
article,  but  it  was  so  excessively  crushed  that 
it  would  not  pay  for  bringing  out" 

Mr.  George  Mitcheson,  Mine  Agent,  Stafford' 
shire. 

"  In  reflecting  upon  the  modes  of  working, 
with  which  you  are  familiar  in  the  north  of 
England,  has  the  practice  of  the  district  in 
which  you  are  now  engaged  suggested  to  you 
any  idea  by  which  the  safety  of  the  north 
country  mines  might  be  increased  ? — No,  I 
do  sot  know  that  it  has ;  I  do  not  see  that 
they  ever  could  get  the  quantities  in  the  way 
that  we  work,  which  they  do  in  their  own 
way." 

2nd.  Safety  of  the  Long-work  System. 
Mr.  Buddie. 

"  Can  you  give  the  Committee  any  infor- 
mation as  regards  the  Dudley  district? — I 
can.  I  consider  their  mode  of  ventilating 
their  thick  seam  very  good  in  principle.  I 
must  beg  to  be  understood  as  speaking  of  the 
thick  seam,  the  forty- feet  scam  ;  the  fact  is, 
that  it  is  a  great  number  of  seams  collected 
together;  it  appears  as  though  a  number  of 
seams  were  collected  together,  and  only  di- 
vided by  thin  layers  of  what  we  call  band. 
With  regard  to  the  ventilation  of  those  mines, 
I  consider  their  system  by  discharging  the 
gas  round  the  top  drift  very  complete,  as  the 
great  height  of  the  seam  is  favourable  to  that 
plan.  The  work  is  carried  on  in  chambers, 
called  sides  of  work  in  these  particular  dis- 
tricts, or  large  chambers :  the  syttem  of  ven- 
tilation is  effected  by  putting  a  top  drift 
round  something  like  the  cornice  of  this 
room,  and  there  are  small  apertures  made* 
between  these  drifts  and  the  top  of  the  cham- 


*  An  upper  »eam  of  the  Bentbam  colliery  much 
charged  with  gat. 
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5er,  by  which  the  gas  is  carried  off  into  the 
top  drifts.  The  opening  where  the  borees 
enter  at  the  floor  of  the  chamber  to  take 
away  the  coals,  serves  as  an  inlet  for  the 
atmospheric  air,  which  naturally  ascends  and 
passes  into  the  top  drift  by  the  little  holes 
already  described,  and  carries  off  the  gas 
with  it. 

"  So  that,  in  fact,  the  great  height  of 
those  seams  renders  the  operation  of  ventila- 
tion easy?— It  is  easy  under  those  circum- 
stances. 

««  Do  you  know  whether  they  are  liable  to 
great  contingencies  and  accidents  by  the  fall- 
ing of  the  roof?— They  are,  I  believe;  not 
so  much  from  the  falling  of  the  roof,  as  from 
the  falling  of  the  coal.  I  believe  that  acci- 
dents are  pretty  frequent.  The  first  process 
in  this  working  is  to  dig  out  five  or  six  feet 
at  the  bottom  of  the  seam,  but  leaving  a 
single  strong  pillar  in  the  middle  of  the  great 
mass  of  coal,  which  pillar  they  call  the  *  man- 
of-war  :'  it.  is  a  square  pillar,  left  in  the 
middle  of  the  side  of  work,  about  four  or 
five  yards  square.  It  supports  the  immense 
mass  above  of  about  thirty  feet  thick,  like  a 
pillar  or  pedestal  of  coal.  It  is  called  the 
•  man-of-war.'  The  workmen  then  dig  up- 
wards all  round  the  mass,  making  foot-holes 
on  each  side  as  they  proceed  upwards,  form- 
ing a  narrow  niuhe,  barely  sufficient  to  allow 
them  shoulder-room  to  get  to  work  in.  It 
frequently  happens,  (I  have  not  been  in  to 
experience  it  myself,)  I  am  informed,  that 
one  of  the  lamina  or  leaves  of  coal  will  give 
way  and  crush  the  bodies  of  those  men  in  the 
niches,  and  that  lives  are  lost  in  that  manner. 
After  they  have  proceeded  to  a  certain  height 
in  this  manner,  the  last  operation  is  to  re- 
move the  '  man-of-war,'  which  is  done  by 
transverse  passages  driven  through  it  hori- 
zontally i  it  then  stands  upon  four  slender 
legs,  or  feet,  which  sometimes  yield,  and  are 
crushed  from  the  weight  above ;  but  if  that 
should  not  happen,  the  fall  of  the  mass  is 
effected  by  a  kind  of  battering-ram,  which 
the  workmen  strike  against  the  legs  of  this 
man-of-war,  till  they  nibble  and  weaken  them, 
so  that  they  give  way  to  the  pressure,  and 
down  comes  the  mass  altogether.  I  have 
seen  one  of  those  masses  immediately  after  its 
fall  from  that  operation.  This  is  the  Stafford- 
shire  mode  of  working  this  thick  seam. 

"  Was  your  impression  that  the  safety  of 
the  workmen  was  sufficiently  consulted  in  that 
mode  of  working  ? — I  think  it  was,  as  far  as 
the  nature  of  the  work  could  admit;  every 
care  seemed  to  be  taken,  by  putting  in  struts 
and  stretches,  ficc.,  and  all  that  kind  of  thing, 
which  colliers  understand ;  but,  at  the  same 
time,  casualties  will  happen  under  that 
hazardous  kind  of  employ. 

«  Did  the  mode  of  working  the  thick  mina 
in  Staffordshire  engage  your  particular  t 


tionf — It  did,  inasmuch  as  I  felt  a  great 
regret  that  so  small  a  proportion  of  so  mag- 
nificent a  seam  was  obtained. 

"  Did  it  occur  to  you  that  any  better  mode 
of  working  that  mine  might  be  adopted?— 
It  did ;  but  I  am  afraid  that  in  any  improve- 
ment in  the  mode  of  working,  if  one  incon- 
venience is  remedied,  others  might  be  in- 
curred. The  great  difficulty  of  adopting  any 
other  mode  of  working  arises  from  the  im- 
mense height  of  the  roof ;  you  cannot  have 
the  advantage  of  propping,  therefore  the  roof 
ought  to  be  the  last  thing  bared;  and  they 
are  subject  also  to  the  ground  fire,  the  slack, 
when  left  under  ground,  if  air  is  admitted 
into  it,  spontaneous  combustion  takes  place, 
and  that  adds  very  greatly  to  the  difficulty  of 
improving  the  mode  of  working  that  splendid 


seam. 


Mr.  Nicholas  Wood* 


H  This  porosity  of  the  coal,  I  think,  cor- 
roborates what  we  find  in  experience  in  work* 
ing  the  mines  :  in  the  coarse  of  working,  wo 
find  the  gas  issue  from  innumerable  pores  over 
the  whole  surface  of  the  excavation  /  that  is 
one  mode  in  which  the  gas  is  evolved  in  the 
mine,  and  the  force  with  which  it  is  evolved 
depends  very  much  upon  the  depth  of  the 
mine,  and  other  circumstances  respecting  the 
dikes  that  cross  the  coal  strata  almost  in 
every  direction.'1 

Mr,  Buddie  (speaking  of  the  Bensham  one- 
yard  seam). 

"  I  found  the  seam  prodigiously  fiery,  so 
much  so  that  the  coal  itself  afforded  gas 
enough  to  light  the  pit. 

**  Was  that  independent  of  any  particular 
fissure  or  brack?— Yes;  I  simply  drilled  a 
hole  into  the  solid  coal  and  stuck  a  tin  pipe 
into  the  aperture*  surrounded  it  with  clay 
and  lighted  it,  and  1  had  immediately  a  gas- 
light; the  quantity  of  gas  evolved  from  the 
coal  was  such,  that  in  every  one  of  those 
places  I  had  nothing  to  do  but  to  set  a  candle, 
and  then  could  set  a  thousand  fissures  on  fire: 
the  whole  face  of  the  working  was  a  gas- pipe 
from  every  pore  of  the  coal ;  and  when  the 
shots  were  fired  for  blasting  down  the  coal, 

they  generally  set  firo  to  the  gas  as  it  was 

•  >» 


Mr.  G.  Mitcheson. 

"  You  mean  to  say,  that  you  think  that 
the  mode  adopted  in  the  north  is  equally  safe 
with  your  own,  and  that  they  arc  enabled  to 
get  greater  quantities  than  they  would  obtain 
by  the  adoption  of  your  system  ? — Yes,  they 
do  get  greater  quantities,  and  I  do  not  know 
that  our  system  would  be  more  saie  than 
theirs. 

'  Does  it  strike  you  that  the  principle  of 
it  be  applied  to  that  colliery  ? 
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— It  would  appear  that  if  the  roof  should 
break  down  close  behind  the  work,  there 
would  not  be  that  space  for  sulphur  or  fool 
air,  and  so  no  room  for  sulphur.   The  cur- 
rent of  air  passing  along  the  work  would,  I 
think,  keep  it  clear,  and  so  might  prove  an 
advantage.   But  in  many  cases  in  the  north 
they  have  a  post  or  stone  roof,  in  which  case 
it  would  stand  perhaps  for  forty  or  fifty  yards 
upon  an  area.   I  do  not  think  that  long-work 
could  be  at  all  practised  there,  for  it  would 
never  break  down  behind  them,  and  there 
would  be  ten  time*  more  apace  for  foul  air  than 
there  U  now** 

PROVINCIAL  MUSEUMS  AND  DISTRICT 
INSTITUTIONS. 

8ir, — As  an  ardent  friend  of  these  use- 
ful establishments,  which  are  continually 
increasing  (many  ef  them  have  already 
assumed  a  permanent  character),  I  take 
leave  to  direct  the  attention  of  yonr  mi- 
Tnerous  and  intelligent  readers  to  some 
very  important  evidence  given  before  the 
British  Museum  Inquiry  Committee  in 
the  last  Session  of  Parliament.  The 
Principal  Librarian  being  asked  whether 
there  would  be  any  objection  to  bestow- 
ing duplicate  books  or  duplicate  objects 
of  curiosity  upon  district  institutions  oc 
libraries,  says,  "  that  there  would  be  no 
objection  m  principle;  it  would  make  the 
duplicate  object*  more  useful  to  the  com- 
munity"  (No.  565,  566).—"  It  would  be 
consistent  with  the  Act  of  47  Geo.  III." 
(No.  5(57.)   The  Reverend  Secretary  be- 
ing applied  to  for  his  opinion  on  the  sub. 
jeer,  remarks,  **  I  think  there  would  be 
no  objection  whatever  so  to  dispose  of  ob- 
jects not  given  to  the  Trustees;  it  would 
be  a  very  useful  thing  to  do,  with  respect 
to  certain  classes  of  duplicates."  A  ques- 
tion being  pat  to  the  Principal  Librarian 
respecting  the  presentatiou  of  duplicate 
coins,  he  makes  a  most  extraordinary  re- 
ply, namely,  M  that  a  small  cabinet  of 
coins  could  be  of  no  advantage  to  a  local 
institution"  (No.  580).  The  Secretary, 
of  course,  agrees  with  his  Principal,  and 
also  adds,  "  that  a  large  portion  of  the 
books  which  were  sold  a  few  years  ago,* 
would  be  of  little  use  to  any  local  or  dis- 
trict library*'  (No.  682).   The  same  gen- 


•  We  suppose  the  Secretary  alludes  to  the  great 
sales  In  1831  a,  when  12,338  volumes  were  disposed 
of  by  auction,  besides  2,072  selected  by  the  Royal 
Society  in  exchange  for  manutcripts.  Would  not 
many  of  these  have  bee*  xutfvl  to  district  iusum- 
lions  ? 
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tleman  being  asked  whether  he  did  not 
think  that  duplicates  of  coins  in  the  Mu- 
seum might  be  bestowed  with  advantage 
upon  such  institutions  as  are  found  in 
Liverpool  and  Manchester,  very  sagely 
replies,  "  I  do  not  say  they  might  not  be 
bestowed  with  advantage;  but  I  think 
the  most  convenient  method  is  for  the 
Museum  to  sell  them,  and  out  of  the  pro- 
ceeds to  supply  its  own  deficiencies,  and 
for  such  institutions  to  buy  what  they 
want;  that  is  the  readiest  and  most  eco- 
nomical mode  of  effecting  the  objects  of 
both  parties"  (Not  583).  He  is  after- 
wards applied  to  for.  his  opinion,  whether 
it  would  not  be  better  to  present  casts  of 
the  coins  to  the  local  institutions;  and  he 
very  quietly  and  cautiously  observe*, 
«  that  might  be  done"  (No.  584).  But 
will  any  thing  be  done  in  this  matter,  un- 
less the  local  institutions,  and  we  include 
the  Mechanics'  Institutes,  resolutely  be- 
stir themselves,  and,  one  and  all,  imme- 
diately petition  Parliament  to  be  allowed 
to  share  in  the  distribution  of  any  dupli- 
cate books,  coins,  prints,  objects  of  natu- 
ral history  and  of  art,  or  of  any  other  cu- 
riosities that  have  already  accumulated, 
or  may,  from  time  to  time,  accrue  in  the 
British  Museum,  should  such  a  dis- 
position of  them  be  recommended  to  Par- 
liament by  the  Committee.  Let  this  be 
done  forthwith;  let  these  petitions  be 
transmitted  to  the  different  Members  of 
Parliament,  representing  the  places  where 
any  institutions  may  be  established,  with 
an  urgent  request  that  they  will  support 
the  prayers  of  the  petitions  intrusted  to 
them,  and  use  all  their  influence  with  the 
Committee  of  Inquiry  now  sitting  to  in- 
duce them  strongly  to  recommend  this 
measure  in  their  Report  to  the  House. 
Some  powerful  exertions  must  be  made, 
or  the  district  institutions  will  lose  the 
chance  of  obtaining  the  most  important 
advantages.  These  establishments  are 
now  numerous  and  respectable  enough  to 
command  the  attention  of  the  Legisla- 
ture; and  yet  the  Reverend  Secretary 
aforesaid  says,  that  "  very  few  scientific 
institutions  exist  among  us  which  can  be 
said  to  have  a  permanent  and  public 
character ;  if  there  were  provincial  mu- 
seums recognised  as  useful  by  the  Legis- 
lature or  Government,  the  Trustees  would, 
no  doubt,  contribute  to  such  museums, 
whenever  they  could  do  so,  without  inter- 
fering with  the  completeness  of  their  own 
collections"  (No.  609).   I  will  not  insult 
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the  common  sense  of  your  readers  by  at- 
tempting to  expose  the  absurdity  of  this 
remark,  or  bestow  a  single  comment  upon 
the  ignorance  displayed  in  it  There  are 
numerous  provincial  museums  and  insti- 
tutions in  the  United  Kingdom  of  a 
"  permanent  and  public  character and 
this  is  the  precise  moment  in  which  they 
should  be  "  recognised  as  useful  by  the 
Legislature."  The  first  step  towards  ob- 
taining this  desirable  object  is,  to  present 
petitions ;  and  I  am  confident  I  can  take 
no  better  means  of  recommending  this 
measure  to  general  adoption  than  the 
channel  of  the  Mechanics1  Magazine, 
which  in  the  course  of  "  one  little  week" 
usually  finds  its  way  to  every  town  in  the 
United  Kingdom. 

It  were  an  act  of  injustice  to  conclude 
this  appeal  to  the  directors  of  district  in- 
stitutions without  informing  them,  that 
they  are  indebted  for  whatever  benefit' 
they  may  derive  from  the  Museum  In- 
quiry, to  Benjamin  Hawes,  Esq.,  the 
Hon.  Member  for  Lambeth,  whose  un- 
wearied perseverance  in  every  thing  he 
undertakes,  as  well  as  his  extraordinary 
tact  and  discrimination  in  eliciting  in. 
formation  from  witnesses  on  the  multifa- 
rious subjects  of  art,  literature,  and 
science,  presented  to  his  notice  in  the 
course  of  this  important  inquiry,  are  too 
well  known  to  need  any  eulogiuni,  and 
are  far  beyond  the  writer's  feeble  praise. 

I  am,  Sir,  yours,  &c. 

S.  S. 

P.  S. — Such  of  the  directors  of  pro- 
vincial and  district  museums  and  institu- 
tions as  may  not  be  able  immediately  to 
refer  to  the  British  Museum  Evidence  of 
1835,  are  recommended  to  consult  some 
well- written  and  concise  strictures  on 
that  Evidence  by  Mr.  Edward  Edwards, 
comprised  in  a  44  Letter  to  Benjamin 
Hawes,  Esq.,  M.  P."  Vide  pp.  25  and  51. 
Not  the  least  valuable  part  of  this  5ro- 
chure  is  an  Appendix,  containing  44  Heads 
of  Inquiry  relative  to  the  Improvement  of 
the  British  Museum,"  to  which  the  at- 
tention of  all  persons  44  anxious  to  extend 
the  utility  of  that  institution"  is  earnestly 
requested  by  the  author,  44  as  well  as  any 
further  suggestions  calculated  to  promote 
the  object  of  the  present  inquiry — the 
utmost  possible  realisation  of  the  great 
national  purposes  for  which  the  Museum, 
was  originally  founded," 


court  of  common  pleas,  guildhall, 
25th  mb.,  1836. 

Before  Lord  Chief  Jmtiet  Tiadal,  and  a  Special 
Jury. 

MACINTOSH  e.  KVIStNOTON. 

(Continued  from  p.  493.) 
Continuation  of  Mr.  Serjeant  Wilde s  Address 
to  the  Jury. 
Mr.  Macintosh  says  in  the  specification. 
41  The  best  mode  I  have  found  out  of  carrying 
this  invention  into  effect,  is  by  the  application 
of  coal- oil  produced  in  making  coal-gas.** 
Now  Mr.  M.  was  engaged  in  the  preparation  of 
a  solution  made  from  coal-oil  before  be  obtain- 
ed his  patent,  which  process  be  then,  as  well  as 
after,  kept  a  profound  secret,  and  conducted, 
not  on  the  premises  where  he  manufactured 
the  cloth,  but  on  adjoining  premises  with  a  se- 
parate entrance.  Mr.  M,  continues  to  prepare 
that  solution  up  to,  I  think,  1825,  till  he 
moves  to  Manchester;  he  continues  to  prepare 
it  there.    Who  knows  how  he  prepared  itf 
Nobody.    Does  he  use  itf   No,  nor  ever 
did.   What  is  the  use  of  calling  chemists  to 
produce  half  a  sheet  of  paper,  and  to  say  we 
have  done  this  from  the  specification  !  The 
deception  of  all  these  experiments  is  this— 
that  a  trifling  experiment  upon  a  limited 
scale,  where  expense  is  no  object — where  it  is 
the  subject  of  constant  attention  for  a  time 
and  for  a  particular  purpose,  is  no  test  of  the 
same  thing  on  a  large  scale,  where  expense  is 
of  the  utmost  importance,  and  where  cheap- 
ness is  necessary  for  success.   Is  there  any 
judgment  so  weak  as  to  be  imposed  upon,  and 
to  be  caught  by  this  birdlime  of  my  learned 
friend!    The  evidence  is,  that  he  gets  his 
material  from  the  coal  gas-works,  mixed ;  I 
mean  in  one  vessel  with  tar,  &c.  Are  they  used 
in  the  state  in  which  they  come?  Never.  Now 
I  beg  most  particularly  to  rivet  your  attention 
to  the  fact,  that  Mr.  Macintosh  manufactured 
his  own  solution,  and  continues  to  do  so  to 
the  present  hour.    Instead  of  calling  the 
workmen, — where  the  contest  is,  if  a  parti- 
cular article  is  applicable  to  a  particular 
purpose — not  a  single  workman  is  called  to 
prove  that  a  yard  of  cloth  was  ever  made  in 
the  manner  alleged ;  but,  for  some  purpose, 
they  call  chemists  to  say  it  could  be  made. 
What  need  of  experiments  where  a  thing  has 
been  carried  into  effect,  actually  as  a  matter 
of  trade;  you  may  want  experiments,  but 
the  experiments  of  a  hundred  cloaks  made 
from  a  certain  number  of  gallons'  of  that  oil, 
that  would  be  an  experiment  of  Mr.  Macin- 
tosh's factory  very  well  worth  submitting  to 
your  attention  indeed.  The  plaintiffs  cannot 
prove  that  they  use  the  oil  as  it  comes  from 
the  gas-works ;  if  they  did,  where  would  be 
the  use  of  the  secrecy  which  was  maintained  f 
What  is  the  mode  in  which  the  solution  is! 
rendered  applicable  to  the  purpose  t    It  is  a 
secret,  and  when  some  is  wanted  for  experi- 
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ment  none  can  be  got  but  what  is  bought  ready 
prepared  at  the  dry-salters,  and  what  is  fur- 
nished by  Mr.  Blunt.   If  it  is  so  easy,  why 
do  not  the  chemists  make  it  for  themselves  f 
Not  one  of  them  has  attempted  it.    Mr.  Neil- 
son,  a  workman  employed  at  the  gas-works, 
has  produced  a  specimen  of  cloth  of  his  own 
making  from  India-rubber  solved  with  the 
crude  coal- oil:  that  has  been  made  some 
time ;  it  has  been  kept  near  a  stove— forgive 
my  asking  you  just  to  apply  your  nose  to  it! 
—-Suppose  yourself  seated  in  your  carriage, 
or  a  stage-coach,  with  a  nice  warm  great  coat 
well  saturated  with  such  stuff,  see  what  the 
unanimous  voice  of  the  rest  of  the  passengers 
would  be,  and  that  very  soon.    Now  that  is 
made  from  the  article  in  its  natural  state. 
Now  look  at  that  article  as  an  useable  article, 
as  an  article  of  commerce,  and  compare  it 
with  that  cloak— [handing  to  tht  Jury  Fan- 
shaw's  cloak]—  and  now  tell  me  what  would  be 
the  degree  of  competition  whieh  would  pre- 
vail in  the  market  between  a  coat  made  of 
that  description  and  an  article  made  in  the 
manner  in  which  you  have  seen  1    All  their 
specimens,  both  of  art  and  fabric,  leave  them 
in  the  same  predicament.  Don't  let  my  friend 
talk  of  their  being  imperfect  specimens.  I 
say  they  are  the  best  he  could  produce  for  his 
client ;  he  had  every  interest,  every  means, 
to  produce  the  best ;  he  has  a  factory,  good 
workmen,  stoves,  and  if  he  dare  pollute  his 
by  the  use  of  a  single  pint  of  this  nasty 
F,  he  could  produce  it  in  its  best  form. 
The  fact  that  Mr.  Macintosh  caanot  prove, 
that  he  ever  used  a  single  ounce  of  that 
nasty  liquid  for  the  purpose  of  his  manu- 
factory ;  that  the  specimens  he  produces  are 
imperfect,  offensive,  and  such  as  to  be  wholly 
unsaleable — proves  that  he,  when  he  said 
that  the  best  mode  which  he  had  discovered 
was  the  use  of  that  coal-oil,  made  a  grievous 
mistake.    He  says,  we  told  you  it  was  to  be 
pure,  and  therefore  you  must  have  known, 
that  by  being  pure  it  was  to  be  distilled ;  that 
is  an  odd  word  to  apply  to  purifying.  Gen- 
tlemen, you  do  nqt  call,  I  apprehend,  mak- 
ing a  liquid  from  barley  making  it  pure, 
when  you  make  it  into  ginf    Can  any  man 
at  this  moment  make  these  cloaks  by  this 
specification,  so  as  to  compete  either  with 
Fanshaw  or  Macintosh  ?    Supposing  the  pa- 
tent out  of  the  way,  have  they  the  means  of 
doing  it !    Macintosh  don't  use  even  what 
he  can  buy ;  he  has  discovered  some  mode  of 
preparing  the  solution  by  distillation  (for 
there  is  a  still  on  the  premises,  therefore  I 
suppose  it  is  to  be  distilled)  ;  he  prepares  it 
in  some  mode  or  other  so  peculiar,  that  out 
of  Court,  and  in  the  course  of  his  business, 
he  keeps  it  a  profound  secret.    Mr.  Macin- 
tosh, to  use  my  friend's  expression,  was  a 
step  in  advance  in  one  thing,  that  is,  in  hav- 
ing discovered  a  mode  of  making  a  solution; 


but  the  nature  of  that  step,  first,  he  does  not 
choose  to   disclose,  and,  next,  he  don't 
claim  a  patent  for  it;  he  disclaims  the  solu- 
tion.   When  he  talks  of  the  oil  being  pure, 
if  he  did  mean  it  was  necessary  to  distil  that, 
why  did  he  not  say  so  in  terms  ?   I  will  tell 
you  how  he  should  have  expressed  it :  he 
might  have  said,  "  take  these  articles,  dis- 
solve them  in  highly  rectified  coal  tar-oil/' 
or  he  might  have  omitted  the  word  "  tar," 
and  said,  "  dissolve  them  in  highly  rectified 
coal  •oil,"  that  would  have  informed  us  at 
once.   Mr.  Hancock,  three  years  after,  in 
his  patent  says,  "  Take  two  pounds  of  caout- 
chouc dissolved  in  one  gallon  of  equal  parts 
of  oil  of  turpentine  and  highly  rectified  coal 
tar-oil.''    That  is  the  way  he  expresses  him- 
self.   Why  is  the  same  not  done  here  1  But, 
gentlemen,  here  is  another  test.    I  ask,  pray 
what  were  the  proportions  that  your  crude 
oil,  as  it  is  called,  bore  to  the  highly  dis- 
tilled ?    Why  they  say  the  crude  oil  dissolved 
ten  ounces  to  a  gallon.    What  does  the  spe- 
cification say,  "  When  the  caoutchouc  is  of 
the  best  quality,  and  oil  pure  from  ten  to 
twelve  ounces,  and  the  latter  will  be  found 
to  answer '-—giving  the  very  quantity  at- 
tached to  the  crude  oil,  not  the  quantity  ac- 
cording to  them;  but  which,  according  to 
them,  is  eight  ounces  instead  of  ten ;  so  that 
every  part  of  it  shews  that  Mr.  Macintosh 
perfectly  well  knew  if  he  could  only  lead  the 
noodles  to  attempt  to  water-proof  their  cloth 
with  coal-oil  produced  in  making  gas,  he  was 
quite  safe,  not  only  during  the  patent,  but 
ever  after;  it  would  make  it  so  nasty  an 
article  as  to  be  perfectly  useless.   I  therefore 
say,  that  with  respect  to  his  specification,  it 
is  manifest  and  clear  it  was  intended  to  con- 
ceal what  was  the  only  article  which  could  be 
usefully  applied,  that  article  Mr.  Macintosh 
has  up  to  the  present  moment  concealed. 
The  principle  of  this  patent  was  old  and  well* 
known ;  I  will  trace  it ;  I  will  show  what  has 
been  its  progress  up  to  the  point  when 
my  friend  sa\s  Mr.  Macintosh  succeeded  in 
getting  a  step  in  advance.    I  apprehend  that 
that  which  is  disclosed  in  well-known  books, 
and  known,  no  doubt,  to  Mr.  Macintosh,  a 
man  of  science,  a  member  of  the  Chemical 
Club,  and,  I  dare  say,  of  many  other  learned 
societies,  and  known  to  those  gentlemen  who 
came  here  to  say,  "  Why  we  move  in  that 
circle  in  which  we  hear  of  every  thing  won- 
derful ;  of  course  we  know  of  all  the  patents, 
—we  concentrate  a  mass  of  knowledge  among 
ua,  and  a  spirit  of  inquiry,  that  would 
astonish  you  if  you  were  a  member  of  the 
Chemical  Club ;— we  almost  know  things  in- 
tuitively— nothing  is  new  to  us — we  have 
heard  of  all  that  has  occurred— and  there- 
fore you  may  safely  take  it  for  granted, 
if  we  did  not  know  it,  it  did  not  exist!" 
Now.  Baron  Humboldt's  work  was  published 
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in  1819,  called  the  "Personal  Narratives" 
of  the  travels  of  this  person.    Now  here  we 
«re  dealing  with  India-rubber  in  a  liquid 
state  applied  to  make  fabrics  water-proof. 
This  gentleman,  in  alluding  to  that  subject, 
says,  "  In  comparing  the  milky  juices  of  the 
papar,  the  cow  tree,  and  the  hevea,  there 
appears  a  striking  analogy  between  the  juices 
which  abound  in  caseous  matter  and  those 
in  which  the  caoutchouc  prevails.    All  the 
white  and  newly-prepared  caoutchouc,  as 
well  as  the  impermeable  cloaks  manufactured 
in  Spanish  America,  by  placing  a  layer  of 
milk  of  hevea  between  two  pieces  of  cloth." 
This  is  the  caoutchouc  as  it  comes  from  the 
tree  in  the  state  to  which  it  is  most  desirable 
to  reduce  it:  if  you  can  reduce  caoutchouc 
to  a  state  of  solution  similar  to  that  in  which 
it  comes  from  the  tree  j4  the  effect  of  its  be- 
ing placed  between  two  cloths,  is  to  render  it 
water- proof.     Now  that  is  the  statement. 
"  Placing  a  layer  of  milk  of  hevea  between 
two  pieces  of  cloth,  exhales  an  animal  and 
nauseating  smell.   This  seems  to  indicate 
that  the  caoutchouo  in  coagulating  carries 
with  it  thecaseum,  which  is  perhaps  only  an 
altered  albumen."    Further,  I  shall  call  a 
witness  before  you  who  will  prove  to  you  that 
in  Demerara  there  was  to  be  found  in  the 
store-houses  cloaks  made  water-proof  by  In- 
dia-rubber between  two  folds.    One  of  the 
conditions  on  which  the  patent  is  granted 
runs  thus :— "  Provided  that  these  Letters 
Patent  were  and  should  be  upon  condition, 
that  if  at  any  time  during  the  term  thereby 
granted  '—certain  things  should  appear  to  the 
King  in  Council,  and  so  on— u  or  that  the  in- 
vention was  not  a  new  invention  as  to  the 
public  use  and  exercise  thereof  in  Great 
Britain  and  Ireland,  and  also  in  all  his  said 
Majesty's  colonies  and  plantations  abroad," 
and  so  on,  the  patent  is  to  be  void.    Now  I 
will  call  a  respectable  gentleman  before  you 
to  prove  that  this  was  an  article  in  the  store- 
houses in  public  common  sale  in  Demerara  ; 
that  it  was  in  use  there  as  water-proof  cloaks 
before  the  obtaining  of  this  patent    I  ask,  if 
that  is  well  known,  what  is  the  invention  of 
Mr.  Macintosh  t    I  adroit,  that  if  the  India- 
rubber,  being  in  the  state  in  which  it  exudes 
from  the  tree,  could  be  used  for  this  purpose; 
but  coming  here  it  changes  to  a  state  no 
longer  fit  and  applicable,  and  that  it  required 
art  and  invention  to  alter  the  subsequent 
state  and  condition,  and  to  restore  it  to  its 
original  state  of  solution— I  admit,  that  for 
the  means  of  altering  it  from  its  present  con- 
ation, and  bringing  it  back  to  its  state  of 
solution  capable  of  being  used   for  those 
means,  a  party  who  discovers  it  would  be 
entitled  to  a  patent,  but  that  is  not  what  Mr. 
Macintosh  claims,  that  is  what  he  disclaims; 
the  solution  he  disclaims;  what  he  claims  is 
putting  the  India-rubber,  while  in  a  state  of 


solution,  between  two  cloths.  The  means  by 
which  it  is  restored  from  its  altered  state 
when  dry,  and  exposed  to  the  atmosphere  in 
a  state  of  solution,  being  out  of  the  case,  and 
no  part  of  his  patent.  The  hevea  tree  is 
perfectly  well  known  to  these  psrties  by  a 
patent,  obtained  by  Mr.  Hancock  in  the  year 
182/>,  a  very  short  time  after  this  patent. 
He  says,  "  The  liquid  I  have  mentioned  it 
brought  into  this  country,  and  is  said  to  be 
the  juice  obtained  from  certain  trees  which 
grow  in  South  America."  Now  this  is  the 
patent  obtained  by  Mr.  Hancock.  The  pa- 
tent in  question  is  obtained  by  Mr.  Macin- 
tosh, but  I  show  a  public  document,  inrolled 
in  the  Patent-office,  of  one  of  these  parties, 
showing  that  the  nature  and  quality  of  this 
thing  was  well  known.  Couple  these  two 
together — here  is  the  juice  of  the  hevea  tree 

the  hevea  tree  placed  in  a  liquid  state  between 
two  fabrics  perfectly  well  known.    The  next 
object  is  to  evaporate  and  get  rid  of  every 
substance  but  a  thin  layer  of  India-rubber, 
with  as  little  of  foreign  matter  as  possible. 
I  shall  prove  to  you  that  some  socks  were 
publicly  sold,  consisting  of  two   pieces  of 
cloth  fastened  together,  and  India-rubber 
between.    Here  is  the  principle  of  two  fabrics 
united  together  by  a  flexible  cement;  and  it 
happens  that  flexible  cement  is  India-rubber, 
and  nothing  remains  to  distinguish  it  from 
the  most  perfect  identity  ;  but  my  friend  says, 
"  the  one  is  put  in  in  a  state  of  solution,  and 
the  other  entire."    But  for  use  they  are  in 
identically  the  same  state  after  evaporation. 
That  which  is  introduced  in  addition  to  the 
India-rubber,  for  solving  it,  is  but  the  vehicle 
—is  but  the  convenient  mode  of  manufacturing 
it  j  therefore  I  apprehend  this  will  be  most  ma- 
terial, to  show  that  the  whole  principle  of  this 
patent  was  well  known.    I  shall  then  further 
show  to  you  that  these  gentlemen  themselves 
(I  refer  to  the  second  patent  of  Mr.  Hancock's), 
perfectly  well  knew  that  when  they  meant 
rectified  oil,  it  was  their  duty  to  state  it,  and 
accordingly  Mr.  Hancock  in  1836  did  state 
it.    I  shall  then  show  to  you  the  specifica- 
tion of  the  patent  of  a  Mr.  Johnson  taken  out 
in  the  year  1797.    He  rendered  his  garments 
water-proof  with  India-rubber,  the  surface 
of  which  he  covered  with  something  in  the 
nature  of  a  flock,  or  cloth  torn  in  pieces,  as  a 
lining.    1  he  difference  between  Mr.  Macin- 
tosh's and  Johnson's  is,  that  the  latter  pro- 
poses to  line  or  cover  the  surface  with  flock 
or  some  such  article,  and  the  former  with  a 
different  material — a  piece  of  cloth.  Here 
is  another  similar  article  joined  together  by 
a  solution  of  India-rubber;  it  is  part  of  Mr. 
Green's  balloon  which  was  lost  at  sea,  I  be- 
lieve on  the  day  of  the  Coronation  of  George 
IV.;  when  I  say  lost,  it  was  broken;  the 
balloon  was  obtained,  and  that  piece  you  now 
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have  is  part  of  the  balloon  eon  verted  into  a 
pipe,  which  was  U9ed  lor  the  purpose  of  fill- 
ing the  balloon  with  gas.    It  was  applied  to 
the  vessels  in  which  the  gas  was  made,  and 
conveyed  through  that  pipe  to  the  balloon. 
There,  you  have  got  the  principle  of  uniting 
two  fabrics  by  a  solution  of  India-rubber, 
and  that  is  the  patent;  and  in  a  balloon  an 
invention  it  made  public  enough.    Tbis  piece 
of  the  balloon  being  to  be  exposed  to  the  air, 
is  not  made  precisely  as  soft  as  the  cloak,  but 
the  principle  is  the  same;  and  Mr.  Green 
will  tell  you,  too>  that  he  afterwards  cut  up 
the  balloon  and  make  cloaks  and  capes  of  it, 
and  gave  them  to  his  friends,  who  wore  them 
as  water-proof  garments.   I  must  say  I  think 
it  would  have  been  well  if  Mr.  Macintosh, 
in  his  specification,  bad  told  the  public  that 
to  make  the  cloth  air-tight  it  would  require 
four  or  five  coats,  but  to  make  it  water-tight, 
only  three  or  four ;  because  the  test  by  which 
you  are  to  regulate  your  judgment  is  this— is 
there  such  an  account  given  as  will  enable  an 
individual,  at  all  acquainted  with  the  subject, 
te  use  the  invention  with  all  its  advantages 
when  the  patent  has  expired  1 — and  this,  re- 
ferring to  1823,  not  allowing  yourselves  to  be 
misled  by  the  state  of  knowledge  of  this 
article  which  has  grown  up  since.   Mr.  Mac- 
intosh's patent  is  not  for  cloaks  only, — you 
must  not  make  an  air-balloon,  nor  socks, 
nor  any  article  after  his  plan.   My  learned 
friend  will  argue  that  this  is  a  flexible  cement, 
to  be  used  in  the  manner  described,  and  will 
therefore  refer  to  that  manner.    Mr.  Macin- 
tosh will  acknowledge  he  used  this  known 
solution  to  produce  this  known  effect,  but 
will  say  he  did  it  in  a  peculiar  manner,  and 
that  therefore  be  is  entitled  to  his  patent. 
That  very  part  of  the  manufacture  he  has 
departed  from,  and  to  this  hour  does  not  use 
iU  Does  he  use  the  brush  t   No.    He  ap- 
plies the  solution  that  he  makes  in  secret  not 
by  any  manner  stated  in  the  patent,  but  he 
hat  what  he  calls  a  gauge,  and  the  cloth  with 
the  solution  upon  it  is  passed  under  it,  and 
thus  the  solution  is  spread.   He  carries  it 
over  steam-boxes,  over  heated  rollers,  and  I 
do  not  know  how  eke.    My  friend  says,  the 
trade  was  worth  little  or  nothing  until  within 
a  few  years ;  that  is  to  say,  as  soon  as  he 
abandoned  his  patent  and  set  to  work  in  a 
new  way,  then  it  became  profitable.  No 
sooner  does  he  begin  with  his  machinery, 
than  he  says, "  now  I  have  succeeded !'*  What 
part  of  the  patent  is  he  using  ? — he  disclaims 
the  solution.   He  says,  "Oh!  I  have  im- 
proved.''  Yes,  ke  has,  but  by  leaving  it  all 
.out;  improved  upon  Hamlet  by  leaving  out 
Hamlet!   This  is  a  singular  and  a  remark- 
able instance  of  a  patentee  coming  into  Court 
and  complaining  that  his  patent  has  been 
infringed,  and  yet  he  is  carrying  on  his 
alleged  patent  manufacture  by  a  mode  wholly 


different  fromthejatent.  Tell  me  whetbertte 
pressure  that  is  appl  ied  is  the  same  i  Tell  me 
whether  the  mode  of  spreading  the  solution 
is  the  same,  or  whether  the  mode  of  stretching 
or  distending  (which  is  the  word  he  uses)  is 
the  samel    Look  at  the  specification — there 
is  putting  it  on,  there  is  spreading,  them  is 
drying,— which  of  them  does  he  follow  t  His 
machinery,  I  admit,  may  be  the  subject  of 
a  patent  if  it  is  new— which,  for  aught  I 
know,  it  may  be;  but  for  a  man  to  come 
into  Court  and  to  say,  "  Do  not  inquire  how 
I  am  carrying  it  on ;  it  is  all  new  ;  it  is  all 
improvement;  it  is  unjust  that  I  should  be 
obliged  to  disclose  it !"    I  hare  never  wit» 
nessed  any  ease  of  a  patentee  attempting  to 
shrink  from  disclosing  how  he  carried  on  his 
patent  manufacture.   I  have  never  witnessed 
an  instance  where  a  man  claimed  so  little, 
and  of  that  little  continued  to  use  still  less. 
What  is  the  substance  of  the  great  body  of 
evidence  here!   The  witnesses  from  the  gas- 
works prove,  that  be  never,  except  on  one 
occasion,  bought  the  coal-oil  separately  ;  and 
it  slipped  out  from  several  of  the  witnesses, 
coal- tar  naptha  was  another  name  for  coal- 
oil.    The  chemists  tell  you,  too,  that  they 
cannot  tell  how  it  is  prepared.    We  have  had 
a  good  deal  of  talk  about  Weisse  and  Clark, 
but  I  will  keep  off  debateable  ground ;  I 
shall  confine  my  case  to  what  I  believe  is 
unanswerable  and  beyond  reasonable  dispute. 
These  instances  of  the  socks,  the  balloons, 
the  books,  and  the  specifications,  are  all 
matters  in  which  there  can  be  no  dispute; 
their  effect  is  the  only  question ;  their  exist- 
be  denied.   The  evidence  of  the 


chemists  and  the  gas  people  is  irrelevant,  be- 
cause it  is  not  part  of  my  case  to  say,  that 
in  making  gas,  coal-oil  is  not  produced ;  but 
I  say,  for  some  reason,  it  never  has  been 
collected  in  a  separate  state  as  an  article  of 
trade ;  that  it  has  never  been  bought  or  sold 
in  a  separate  state ;  the  single  instance  to 
which  I  have  referred,  only  making  the  de- 
viation from  the  general  course;  and  saving 
my  friends  the  trouble  of  disputing  that  you 
may  get  a  certain  quantity— though,  1  be- 
lieve, a  quantity  wholly  inadequate  for  the 
purposes  of  the  inquiry— a  certain  quantity 
of  what  they  call  coal-oil,  in  a  state  unfit  for 
use,  without  undergoing  further  process,  in 
a  state  not  applicable  to  any  useful  purpose 
as  connected  with  this  cause,  may  be  taken 
is  matter  of  no  dispute ;  but  that  that  which 
is  procured  from  the  gas-works  is  applica- 
ble—that you  could  make  a  garment  that 
any  gentleman,  or  any  person  whatever 
«©uld  wear  with  any  comfort,  I  utterly  deny. 
The  specimens  you  have  seen  have  been  pre** 
pared  with  the  utmost  care  and  caution,  and 
the  productions  of  science  are  no  test  as  to  its 
applicability  to  the  general  purposes  ofjtrade. 
Looking  therefore  at 
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ture  of  the  case,  of  a  patentee  not  working  by 
his  own  patent— looking  to  the  details  of  the 
mode  of  hi*  carrying  it  on  compared  with  the 
simplicity  of  his  patent,  and  bearing  in  mind, 
as  the  trade  becomes  valuable,  what,  after  these 
alterations  it  will  be— it  is  for  you,  as  a  matter 
of  fact,  to  say  whether  or  not  this  is  new,  in  the 
sense  in  which  it  must  be  new,  to  sustain  the 
patent.    But,  gentlemen,  what  is  the  re- 
mainder of  the  case?    Mr.  Macintosh  uses  a 
solution  which  he  will  not  disclose ;  he  says, 
"  I  will  bring  an  action  against  Mr.  Ellis,  for 
he  has  made  a  cloak  which  consists  of  the 
union  of  two  fabrics  by  means  of  the  solution 
of  India-rubber,  therefore  I  bring  an  action 
against  him."    Well  but,  sir,  your  patent  is 
for  a  particular  mode;  what  is  your  evideuce 
that  Mr.  Ellis,  or  Mr.  Fanshaw,  or  whoever 
else  is  the  manufacturer,  what  is  the  evidence 
he  has  used  your  mode!    Upon  the  evidence, 
what  ground  is  there  to  suspect  even  that 
Mr.  Ellis  or  Mr.  Fanshaw  is  in  possession  of 
the  solution  used  by  these  plaintiffs  f  What 
is  the  evidence  then,  tbat  any  part  of  this  is 
done  in  the  manner  in  which  Mr.  Macintosh 
describes  /    Here  is  the  same  result,  and  that 
is  all.    My  learned  friend's  argument  will  be 
this,  "  My  witnesses  guess  this  must  be  made 
in  the  same  way,  because  they  know  of  no 
other."  Is  that  evidence  for  a  man  to  bring  an 
action  upon  ?  I  say  that  the  defendant  is  under 
no  obligation  to  disclose  what  is  the  solution 
which  he  uses;  he  has  asked  no  exclusive 
benefit ;  he  has  offered  no  price  for  it  which 
he  is  bound  to  pay ;  no  condition  that  he  is 
under  any  obligation  to  perform,  and  the 
plaintiff's  evidence  is  but  a  loose  guess.  The 
evidence  which  has  been  given  is  to  this 
effect— I  refer  to  Mr.  Phillips's — "  I  cannot 
tell  by  what  means  the  India-rubber  used  in 
the  defendant's  cloak  was  dissolved ;  I  ap- 
prehend that  the  India-rubber  which  is  found 
between  the  two  folds  had  beea  dissolved, 
because  I  know  of  no  other  way  in  which  the 
same  effect  could  be  produced."   Now  this 
gentleman  had  never  heard  of  any  of  those 
patents— had  never  heard  of  the  socks — had 
never  heard,  in  fact,  any  thing  thing  about 
it.    I  deny  the  validity  of  the  arguments, 
that  because  we  don't  show  our  mode,  you 
are  to  presume  it  is  theirs.    There  are  various 
modes  in  which  the  thing  may  be  done;  it 
may  be  done  by  native  juice  ;  it  may  be 
done  in  a  great  variety  of  ways;  but  this  is 
clear,  tbat  a  knowledge  of  the  solution  of 
India-rubber  to  make  it  applicable  to  this 
purpose,  is  a  most  valuable  secret— which  the 
plaintiff  keeps.    I  apprehend  the  specifica- 
tion will  be  found  deficient,  his  claim  being 
larger  than  he  can  support.    I  should  have 
been  glad  to  have  seen  some  of  the  paper 
specimens  of  the  union  produced  by  the  crude 
-oil,  and  to  have  seen  experiments  made  with 
materials  of  a  light  texture ;  but  all  the  spe- 


cimens that  have  been  produced,  only  dis- 
prove the  allegation  of  the  specification,  that 
the  directions  contained  in  it  formed  the  best 
mode  known  to  Mr.  Macintosh ;  he  never 
used  the  crude  oil ;  he  never  will  use  it ;  it 
is  not  in  a  state  to  be  used  except  for  the 
purpose  of  experiment;  yon  have  only  to 
apply  your  noses  to  the  article,  to  be  satisfied 
that  it  is  not  a  marketable  article. 

(To  be  c*ncktded  next  week.) 


AND  NOTICES. 


New  Railway  Locomotive.— A  . 
riage,  having  a  very  simple  engine  on  *  new  prin- 
ciple,  is  nearly  complete  I  for  the  Greenwich  Rail* 
way  Company.  The  frame  it  constructed  to  Out 
the  wheels  cannot  deviate  from  the  rails  at  any 
speed,  and  that  their  revolving  motion  can  be  in* 
stautly  changed  to  a  eliding  motion ;  that  the  train 
being  powerfully  retarded  by  friction,  Is  speedily 
brought  to  rest,  and  the  risk  of  accidents  to  the 
spectators  and  passengers  on  the  viaduct  is  mate- 
rially diminished. — Morning  Herald. 

Sugar  from  Beet-Root.— Mew.  Fics  and  Have- 
wald,  of  Quedlinbtirg,  in  Westphalia,  have  dis. 


a  process  whereby  in  12  hours  10  bs.  of 
pure  sugar,  perfectly  crystallised,  may  be  extracted 
from  lOOIbs.  of  beet-root.  The  secret  was  imme- 
diately purchased  by  M.  Brokhoff,  of  Wisburg,  for 
20,000  francs,  with  the  condition  that  it  shoald  not 
be  used  beyond  the  provinces  of  the  Rhine  sod 
Westphalia. — Ibid. 

Longitude  at  Sea. — The  Progress,  a  Journal  of 
Arras,  states,  that  a  person  residing  at  Fauquem- 
bergue  ha-t,  after  studying  for  thirty  years,  dis- 
covered the  longitude  at  sea,  and  funned  aniuslru 
ment  which  constantly  points  out  and  rec  ' 
ship's  course,  indicating  the  longitude  and 
in  the  chart. 

Naval  Gas- Lighting. —A  steam-vessel  is  Btliog 
in  the  river  which  is  to  be  lighted  with  gas,  on  a 
plan  suggested  by  Lieutenant  Engledue,  R.N. 
Two  retorts  are  placed  in  the  fires  under  the  boilers 
about  two  hours  before  dark,  which  will  supply  g«< 
sufficient  to  burn  the  whole  night,  lighting  the 
cabins,  engine-room,  and  mast-head.  This  may  be 
fitted  at  a  trifling  expense,  and  without  the  least 
danger,  the  whole  of  the  apparatus  being  on  deck, 
frequent  accidents  have  occurred  from  steam-ves- 
sels not  being  properly  lighted  at  night. 

Improved  Music-Stand  M.  Mayerlioper,  a  ma- 
nufacturer of  pianofortes  in  Utrechr,  has  iuveuted 
an  ingenious  music-stand,  a  slight  presume  with 
the  foot  on  a  pedal  attached  to  which,  enables  the 
player  to  turn  over  the  leaves  of  the  book  without 
taking  the  bauds  off  the  instrument. — Dutchpaper. 
[Several  similar  inventions  have  been  patented  in 
England  ;  and  one,  which  particularly  answers  this 
description,  about  two  years  ago  by  a  Mr.  Jobn 
Ramsey.] 

03*  Patents  taken  out  with  economv  and  de- 
spatch ;  Specifications,  Disclaimers,  and  Amend- 
ments, prepared  or  revised  ;  Caveats  entered  ;  an* 
generally  every  Branch  of  Patent  Business  prompt- 
ly transacted.  Drawings  of  Machinery  also  exe- 
cuted by  skilful  assistants,  on  the  shortest  notice. 
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HOSKIKG'S  PORTABLE  PUNCHING  PRESS. 
(From  the  Third  Repast  of'  the  Cornwall  Poly* 


This  machine  is  principally  intended 
to  facilitate  the  rep  air  a  of  steam-packet 
boilers ;  it  is  sufficiently  compact  to  admit 
of  being  readily  conveyed  to  any  dock 
or  yard  where  its  services  may  be  re- 
quired. Figs.  1  and  2,  are  two  verti- 
cal sections  through  the  centre  of  the 
press,  at  right  angles  to  each,  other, 
in  which  A  B  C  D  E,  is  a  substantial  iron 
frame,  cast  in  two  pacts,*  having  a  space 
between  them  to  contain  two  slightly 
eccentric  cog-wheels  F  and  G,.  whose 
arbors  work  in  the  wrought-iron  frame 
f  g  h  t,  which  is  firmly  connected  with 
the  punoh  P.  These  wheels  are  driven 
by  the  pinion  H,  which,  like  the  wheels, 
may  be  said  to  consist  of  three  parts  ;  a 
central  part  containing  the  cogs,  and  two 
outside  cylindrical  portions,  whose  cir- 
cumferences in  each  case  coincide  with 
the  pitch  lines  ;>  these,  by  rolling  on 
each  other,  keep  the  cogsat  a  proper  and 
uniform  distance,  and  prevent  the  undue 
strain  and  irregularity  of  action  which 
would  otherwise  attend  the  eccentricity 
of  the  wheel*,  and  consequently  vertical 
movement  of  their  centres. 

For  the  purpose  of  keeping  the  centres 
of  the  wheels  in  the  same  vertical  plane 
with  the  centre  of  the?  nnch,  their  arbors 
are  continued  into  a  groove  oast  in  the 
framing,  and  shewn  at  abed,,  together 
with  the  guide  k. 

The  action  of  this  machine  willinow 
readily  he  understood.  Motion  being 
given  to  the  fly- wheel,  is  communicated 
by  the  pinion  of  the  wheals  F  G,  which 
are  so  arranged  that  the  longest  working 
radius  of  one,  and  the  shortest ^of  the  other, 
shall  be  in  contact  with  the  pinion  at  the 
same  time;  when  the  longest  radius  of 
the  w  heel  G,  is  w  ith  the  pinion;  the  punch 
will  be  atfftl  greatest  depression;  and 
when  this  wheel  has  made  half  a  revolu- 
tion from  that  point,  it  will  be  at  its 
greatest  elevation.  The  material  to  be 
punched  should  then  be  placed  on -the 
stand  O,  aud  at  the  next  half  revolution 
of  G,  the  piece  would  be  fooced  out 

It  is  obvious  that  this  machine  pos- 
sesses many-  other  advantages  than  its 
portability ;  and  we  are  inclined  to  think 
that  in  connexion  with  the  steam -engine, 
it  would  be  found'  greatly  superior  to 
the  screw-press  generally  used  for  this 
purpose. 


A  POSTSCRIPT  TO  THE  EPISTLE  TO  THE 
PH1LLI  PIANS. 

In  vol.  viii.  of  the  Mechanics1  Maga- 
zine, p.  29,  it  is  stated,  that  the  propor- 
tional distance  of  any  planet  from  the 
sun,  multiplied  by  its  square  root  (or  the 
1'5  power  of  the  proportional  distance)* 
i&  equal  to  the  periodic  time  of  that  pla- 
net in  siderial  years.  Or  inversely,  the 
1/5  root  of  the  proportion  of  the  siderial 
period  of  any  planet,  is  equal  to  its  pro- 
portional distance.  The  measures  of  the 
periodic  times  and  distances  of  the  pla- 
nets are  arbitrary  numbers;  as,  for  in- 
•stance,  the  periodic  times  may  be  stated 
in  their  numerical  proportions  to  each 
other,  or  they  may  be  taken  in  years, 
days,  or  hours,  &c.  And  their  distances 
may  also  be  given  as  proportional  to  each 
other,  as  is  frequently  the  case,  or  they 
may  be  given  in  radii  of  the  earth,  miles, 
feet,  &c.  It  is  usual,  however,  to  state 
the  periodic  times  in  mean  solar  days, 
and  their  distances  in  miles.  Sir  Richard 
Phillips  informs  us,  column  296,  1st  edit, 
that  the  cube  root  of  the  square  of  a  pla- 
net's period,  multiplied  by  1*83,  is  its  dis- 
tance in  millions  of  miles  universally,  or 
P|Xl'83  =  D. 

Now,  this  is  precisely  the  same  as  given 
above,  excepting  the  multiplying  by  the 
factor  1*83,  which  gives  the  distance  in 
millions  of  miles.  Now,  what  is  this  fac- 
tor 1  83  compounded  of?  Evidently  of 
the  arbitrary  numbers  used  in  the  com- 
putation, viz.  the  earth's  period  in  days, 
and  distance  from  the  sun  in  miles. 

Sir  Richard  strenuously  avoids  in  his 
computations  the  use  of  Kepler's  laws  and 
computes  by  what  he  styles  his  own  new 
law ;  but,  unfortunately,  it  so  happens, 
that  this  factor  I  '83  is  derived  from  the 
very  essence  of  Kepler's  law.  Now,  hav- 
ing the  periodic  time  given,  to  find  the 
earth's  distance  from  the  snn  in  miles,  we 
ought  to  extend  the  factor  to  seven  places 
of  figures,  for  taking  the  earth's  siderial 
period  at  365  2563835  days,  and  its  mean 
distance  from  the  sun  equal  to  94000000 
miles,  we  get  the  factor  as  follows  equal 

,  940000003 

t0  VgeFawKIei- 1839625>  «■ dl- 

vide  the  cube  of  the  distance  in  miles,  by 
the  square  of  the  periodic  time  in  days, 
and  the  cube  root  of  the  quotient  gives 
the  factor  as  above  stated. 
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rffcmc*  to find  the  Earth's  Distance, 

365-256383?  days  =s  log.  2  5625978 

2 


V  51251956 


1 '7083985 

Factor  1839625   log.  6  2647293 


Distance  =  94000000  miles  =  7-9731278 


Or  tb>  distance  of  a  planet  being  given,  we  may,  by  inverting'  the  process,  find-  its 
periodic  time  by  dividing  by  the  1-5  power  of  the  above  factor* 

Example  to  find  Jupiter's  Periodic  Time. 

Distance  from  the  sun  488-90S-265  miles . . .  log.  —  8-6892274 

3' 


2)  26-0676822 

  13-0338411 

Factors  18396251-*  =  2495134000  log.  9-3970989 


Periodic  time  =  4332  5851 167  days  3-6367472 


4 

The  above  process  of  Sir  Richard's  for  finding  the  earth's  distance  from  the  sun, 
when  stripped  of  its  disguise,  stands  self-condemned,  as  this,  as  well  as  other  formulas* 
of  Sir  Richard's,  are  evideutly  derived  from  Kepler's  laws! ! 

J.  Utting. 

I  lijrnn  lUgls,  March  18,  1836. 


ON  THE  MANUFACTURE  AND  USE  OP 
SOLUBLE  GLASS. 

(Translated  from  "Traite  de  Chimic  appliques  aux 
Arts,  par  Mr.  Dumas,"  by  James  Renwicfe, 
LL.  D.,  Profesaor  of  Nat.  Exp.  Philosophy  and 
Chemistry  In  Columbia  College,  New  York.) 

Soluble  glass  is  a  simple  silicate  of  po- 
tassa- or  soda,  which  unites  perfect  solu- 
bility in  boiling  water  to  some  of  the 
general  properties  of  common  glass:  be- 
sides, although  the  uses  to  which  soluble 
glass  is  applied  are  very  different  from 
those  of  common  glass,  the  study  of  it 
will  furnish  such  exact  and  close  analo- 
gies to  other  descriptions  of  glass,  that 
wa  are  compelled  to  include  it  in  the 
gTOup  of  chemical  compounds  which 
they  form. 

The  discovery  of  soluble  glass  and  of 
its  uses,  is  due  to  a  distinguished  German 
chemist,  from  whom  we  derive  all  we 
have  to  say  in  relation  to  it.  This  glass, 
when  dissolved  in  water,  forms  a  liquid 
which  may  be  applied  to  cloth  or  wood, 
for  the  purpose  of  rendering  them  incom- 
bustible.  In  fact,  by  the  evaporation  of 


the  water  in  which  it  is  dissolved,  a  layer 
of  a  substance  capable  of  fusing  when 
heated,  is  deposited  on  these  bodies, 
which  is  capable  of  protecting  them  from 
the  contact  of  air  necessary  for  their 
combustion. 

Preparation.— Soluble  glass  may  be 
obtained  by  dissolving  pure  silea,  ob- 
tained by  precipitation,  in  a  boiling  solu- 
tion of  caustic  potassa  j  but,  this  process, 
being  both  inconvenient  and  costly,  can- 
not be  practised  upon  a  large  scale. 

When  sand  and  carbonate  of  potassa 
are  heated  together,  the  carbonic  acid  is 
never  wholly  driven  off,  except  when  the 
sand  is  in  excess ;  but  the  whole  of  the 
carbonic  acid  maybe  expelled  by  adding 
powdered  charcoal  to  the  mixture,  in 
such  proportion  that  the  carbonic  acid  of 
that  part  of  the  carbonate  which  is  not 
decomposed  may  meet  with  a  sufficient 
quantity  of  carbon  to  convert  it  into 
carbonic  oxide.  In  this  way  the  silica 
first  forms  a  silicate  in  the  proportions 
contained  in  common  glass,  and  diivcs 
off  the  appropriate  equivalent  of  carbonic 
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acid;  then,  at  a  high  heat,  the  rest  of 
the  carbonate  of  potassa  is  decomposed 
by  the  carbon,  the  carbonie  oxide 
escapes,  and  the  potassa,  thus  freed, 
either  sublimes,  or  combiues  with  the 
glass  already  formed. 

In  order  to  obtain  soluble  glass  of  good 
and  uniform  quality,  certain  precau- 
tions are  necessary.  The  carbonate  of 
potassa  employed,  must  be  purified.*  If 
it  contain  much  chloride  of  potassium, 
the  product  will  not  be  entirely  soluble 
in  water,  and  a  glutinous  residuum  will 
be  left.  In  addition,  the  glass  will  be 
liable  to  effloresce.  Sulphate  of  potassa. 
does  not  produce  any  bad  effect,  because 
it  is  decomposed  by  the  carbon*  when 
the  matter  continues  sufficiently  long  in- 
fusion; but  without  this  precaution,  the 
glass  will  contain  sulphuret  of  potas- 
sium, which  also  has  a  tendency  to  efflo* 
rescence. 

The  sand  must  be  pure,  or  at  any  rate 
must  not  contain  any  notable  propor- 
tion of  lime  or  alumina,  for  these 
earths  render  a  part  of  the  glass  inso- 
luble. A  small  portion  of  oxide  of  iron 
has  no  influence  on  the  qualities  of  the 
glass. 

The  sand  and  carbonate  of  potassa 
(pearl-ash)  are  taken  in  the  proportion 
of  two  of  the  latter  to  three  of  the  for- 
mer, and  to  10  parts  of  pearlash  and  15 
of  sand,  4  parts  of  charcoal  are  added. 
A  less  portion  of  charcoal  must  not  be 
taken ;  on  the  contrary,  if  the  form  of 
potash  employed  be  not  sufficiently  pure, 
a  larger  proportion  of  charcoal  may 
be  advantageously  employed.  This 
substance  accelerates  the  fusion  of  the 
glass,  and  separates  from  it  all  the  car- 
bonic acid,  of  which  there  would  other- 
wise remain  a  small  quantity,  which 
would  have  an  injurious  effect. 

In  other  respects  the  same  precautions 
that  are  employed  in  the  manufacture  of 
common  glass,  are  to  be  observed.  The 
materials  must  be  first  well  mixed,  then 
fritted,  and  finally  melted  in  a  glass  pot, 
until  the  mass  becomes  liquid  and  homo- 
geneous. The  melted  matter  is  taken 
out  of  the  pot  with  an  iron  ladle,  and 
the  pot  is  then  filled  with  fresh  frit. 

Thirty  pounds  of  pearlash,  45  of  sand, 
and  121bs.  of  powdered  charcoal  may  be 
taken  for  a  charge;  with  this  quantity 


*  Pearlash  being  the  purer  form,  we  »hall  us» 
in  the  practical  part. 


the  heat  must  be  continued  for  5  or  6 
hours. 

The  crude  glass  thus  obtained  is 
usually  full  of  air  bubbles ;  it  is  as  hard 
as  common  glass,  of  a  blackish  gray 
colour,  and  transparent  at  the  edges; 
sometimes  it  has  a  colour  approaching 
to  whiteness,  and  at  others  is  yellowish 
or  reddish  ;  these  are  indications  that 
the  quantity  of  charcoal  has  uot  been 
sufficient. 

If  it  be  exposed  for  some  weeks  to  the 
air,  it  undergoes  slight  changes,  which 
rather  tend  to  improve,  than  injure  its 
qualities.  It  attracts  a  little  moisture 
from  the  air  which  slowly  penetrates  its 
mass,  without  changing  its  aggregation 
or  its  appearance;  it  merely  cracks,  and 
a  slight  efflorescence  appears  at  its  sur- 
face. If  it  be  exposed  to  heat,  after 
it  have  undergone  this  change,  it  swells 
up,  owing  to  the  escape  of  the  aqueous 
matter  it  has  absorbed. 

In  order  to  prepare  it  for  solution  in 
boiling  water,  it  must  be  reduced  to 
powder  by  stampers;  if  this  were  not 
done,  it  would  dissolve  too  slowly.  One 
part  of  glass  requires  from  4  to  5  of 
water  for  its  solution. 

The  water  is  first  heated  to  ebullition 
in  an  open  boiler,  the  powdered  glass  is 
then  added  by  degrees,  and  must  be 
coutinuully  stirred,  to  prevent  it  from 
adhering  to  the  bottom.  The  ebullition 
must  be  continued  three  or  four  hours, 
until  no  more  glass  is  dissolved:  the 
liquor  will  then  have  acquired  the  pro- 
per degree  of  concentration.  If  the 
ebullition  be  checked  before  this  state  is 
attained,  carbonic  acid  will  be  absorbed 
by  the  potassa  from  the  air,  which  will 
produce  an  injurious  effect ;  for  the  same 
reason,  too  great  a  quantity  of  water 
must  not  be  employed,  for  during  the 
long  evaporation  which  will  then  become 
necessary,  the  carbonic  acid  of  the  water 
will  readily  combine  with  the  potassa, 
and  cause  a  precipitation  of  the  silica. 

When  the  liquor  becomes  too  thick, 
before  the  whole  of  the  glass  is  dissolved, 
boiling  water  must  be  added. 

When  the  solution  has  acquired  the 
consistence  of  syrup,  and  a  density  of 
1.24  to  1.25,  it  is  sufficiently  concen- 
trated and  fit  for  use.  It'  is  then  per- 
mitted to  rest,  in  order  that  the  insoluble 
parts  may  be  deposited ;  while  it  is  cool* 
mg,  a  coriaceous  pelliclejforms  upon  the 
surface,  which  after  a  time  disappears 
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of  itself,  or  may  be  redissolved  by  depres- 
sing it  in  tbe  liquor.  This  pellicle 
begins  to  appear  during  the  ebullition,  as 
the  liquor  approaches  a  state  of  concen- 
tration, and  may  even  serve  to  indicate 
this  state. 

When  the  crude  glass  is  of  a  proper 
composition,  it  contains  but  a  few  saline 
impurities,  and  no  sulphuret  of  potassium 
it  may  be  treated  in  the  way  we  bare 
described.  But  if  it  contain  any  notable 
proportion  of  these  substances,  thev  must 
be  separated  before  it  is  dissolved  ;  this 
separation  may  be  effected  in  the  follow, 
ing  manner: — The  powdered  glass  is 
exposed  to  the  action  of  the  air  for  three 
or  four  weeks,  during  which  time  it 
must  be  frequently  stirred ;  and  if  it  run 
into  lumps,  which  will  happen  in  moist 
-weather,  they  must  be  broken  up.  The 
glass  as  we  have  stated  attracts  moisture 
from  the  air,  and  the  foreign  substances 
either  separate  or  effloresce.  It  then 
becomes  easy  to  remove  them  from  the 
glass.  It  is  sprinkled  with  water,  and 
frequently  stirred.  At  the  end  of  three 
hours  the  liquor  is  removed,  it  will  then 
contain  a  part  of  all  the  saline  impurities, 
and  a  little  of  the  silicate  of  potassa ;  the 
powder  is  again  to  be  washed  with  fresh 
water.  Soluble  glass  thus  treated,  rea- 
dily dissolves  in  boiling  water,  and  the 
solution  leaves  nothing  to  be  desired. 

As  soluble  glass  is  employed  in  the 
liquid  form  alone,  it  is  kept  in  this  state 
for  use.  To  preserve  it,  no  particular 
care  is  necessary,  as  even  after  a  long 
space  of  time  it  undergoes  no  perceptible 
change,  if  the  solution  have  been  properly 
prepared.  The  only  precaution  is  not  to 
allow  air  too  free  an  access  to  it. 

A  similar  product  may  be  obtained  by 
using  a  carbonate  of  soda  instead  of 
one  of  potassa.  In  this  case,  two  parts 
of  the  soda  of  the  shops  is  required  for 
one  of  silica.  This  glass  has  the  same 
properties  as  the  other,  but  is  more 
valuable  in  its  uses.  The  solutions  of 
these  two  kinds  of  glass  may  be  mixed 
in  any  proportion  whatever,  and  this 
mixture  is  more  serviceable  in  some  cases, 
than  either  of  them  separately. 

Properties. — Soluble  glass  forms  a 
.viscid  solution,  which  when  concentrated 
becomes  turpid  and  opalescent ;  it  has  an 
alkaline  taste  and  reaction.  The  solution 
mixes  in  all  proportions  with  water. 
When  the  density  of  the  solutionis  1.25, 
it  contains  nearly  28  per  cent,  of  glass ; 


if  the  concentration  be  carried  beyond 
this  point,  it  becomes  so  viscid  that  it 
may  be  drawn  out  in  threads  like  molten 
glass.  Finally  the  liquor  passes  to  the 
state  of  a  vitrious  mass,  whose  fracture 
is  conchoidal ;  it  then  resembles  common 
glass,  except  in  hardness.  When  the 
soluliou  is  applied  to  other  bodies,  it 
dries  rapidly  at  common  temperatures, 
and  forms  a  coat  like  a  varnish. 

Soluble  glass  when  dried,  does  not 
undergo  any  perceptible  change  when 
exposed  to  the  air,  and  attracts  from  it 
neither  moisture  or  carbonic  acid ;  nei- 
ther has  the  carbonic  acid  of  the  atmos- 
phere any  well  marked  action  on  the 
concentrated  solution  ;  but  when  a  cur- 
rent of  carbonic  acid  is  passed  through 
the  solution,  the  glass  is  decomposed,  and 
hydrate  of  silica  deposited.  But  a  weak 
solution  becomes  turbid  on  exposure  to 
the  air,  and  is  after  a  time  decomposed 
wholly.  When  the  glass  is  impure,  an 
efflorescence  is  formed  after  a  while, 
which  may  be  produced  either  by  the 
carbonate  and  hyposulphate  of  potassa, 
or  by  chloride  of  potassium. 
'  Soluble  glass  dissolves  gradually  with- 
out residuum  in  boiling  water;  but  in 
cold  water  the  solution  is  so  slow  as  to 
have  led  to  a  belief  that  it  does  not 
dissolve  at  all.  It  however  never  becomes 
entirely  insoluble,  except  when  it  contains 
a  much  larger  proportion  of  silica,  or 
when  it  is  mixed  with  other  bodies,  such 
as  the  earths,  metallic  oxides,  &  c,  with 
which  double  or  triple  salts  are  formed, 
as  is  the  case  in  the  common  glasses. 

Soluble  glass  which  has  been  exposed 
to  the  air,  and  is  afterwards  submitted  to 
the  action  of  heat,  swells  and  cracks  at 
lirst,  and  melts  with  difficulty.  It  then 
loses  about  12  per  cent,  of  its  weight.  It 
therefore  contains,  even  when  solid,  a 
considerable  quantity  of  water,  which  it 
does  not  lose  when  simply  dried  by  expo- 
sure to  the  air. 

Alcohol  precipitates  it  unaltered  from  v 
its  solution  in  water.  When  the  solution 
is  concentrated,  but  little  alcohol  is 
required  for  precipitation,  and  it  need 
not  be  highly  rectified.  Pure  soluble 
glass  may  therefore  be  easily  obtained 
from  an  impure  solution  by  the  use  of 
alcohol.  The  alcohol  being  added,  the 
gelatinous  precipitate  is  permitted  to 
settle;  the  supernatant  liquor  is  decanted, 
the  precipitate  collected,  rapidly  stirred 
after  the  addition  of  a  little  cold  water, 
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preferred.  A  mixture  of  clay  and  whiting, 
appears  to  be  better  than  either  used, 
separately.  Calcined  bones  ft 
soluble  glass  a  very  solid  and 
mass.  Litharge,  which,  with  the 
makes  an  easily  fusible  mixture,  does 
not  give  a  product  fitted  for  eoaling  wood, 
as  the  mixture  contracts  in  drying;  it 
therefore  cracks,  and  is  easily  separated. 
Flint  glass,  and  crude  soluble  glass,  are 
excellent  additions.  The  latter  ought  to 
be  exposed  to  the  air  after  it  is  pulverized, 
in  order  to  attract  moisture.  If  it  be 
mixed  with  the  solution,  and  be  then 
applied  to  any  body  whatever,  it  in  a 
r  short  time  forms  a  coating  as  hard  as 
stone,  which,  if  the  glass  be  of  good 
quality,  js"»unalterable  by  exposure,  and 
resists  fire  admirably. 

The  scoria?  of  iron  and  lead,  felspar, 
fluor,  may  all  be  employed  with  soluble 
glass;  but  experience  alone  can  decide 
which  of  these  substances  is  best,  and  in 
what  proportion  they  are  to  be  employed. 
We  should  advise  that  the  first  coat 
and  made  red  hot,  they  will,  it  is  true,  -should  always  be  a  simple  solution  of  the 
yield  inflammable  volatile  products,  but  glass  ;  and  that  a  similar  solution  be 
the  carbon  which  is  left  will  not  burn,  as  applied  over  coats  composed  of  its  mix- 
it  is  deprived  of  air,  and  thus  the  com- 
bustion  will  stop  of  itself.  Such  is  the 
part  which  all  the  fixed  fusible  salts  are 
capable  of  performing,  if  they  be,  in 

pable  of  yielding  their  oxygen  at  a  low 
red  heat,  to  either  carbon  or  hydrogen. 


and  subjected  to  pressure.  In  truth, 
however,  this  process  is  attended  with 
some  loss,  for  even  cold  water  will  ra- 
pidly dissolve  the  precipitated  glass,  in 
consequence  of  its  minute  division. 
The  acids  decompose  the  solution  of 
They  also  act  upon  it  when  solid, 
separating  the  silica  iu  the  form  of 
powder. 

Uses — The  properties  of  soluble  glass 
fit  it  for  numerous  and  varied  appli- 
cations. It  has  been  used  in  the  theatre 
of  Munich  as  a  means  of  safety  from  fire. 

All  sorts  of  vegetable  matter,  wood, 
cotton,  hemp,  linen,  paper?  &c.  arenas  is 
well  known,  combustible  ;  but  in  order 
that  they  shall  burn,  two  conditions  are 
requisite,  an  elevated  temperature,  and 
free  contact  of  air,  to  furnish  the  oxygen 
necessary  for  their  transformation  "into 
water  and  carbonic  acid.  When  once 
set  on  fire,  their  own  combustion  develops 
the  beat  necessary  to  keep  up  the  chemi- 
cal action,  provided  they  be  in  contact 
with  air.    If  deprived  of  such  contact, 


other 

when  such  a  coat  is  uneven  and  rough. 

The  last  named  substances  form  a 
solid  and  durable  coating,  which  sutlers 
no  change  by  exposure  to  the  air,  does 
not  involve  any  great  expense,  and  is 
readily  applied.   But,  in  order  that  it 


These  salts  melt  as  the  vegetable  matter    may  notfail,  particular  care  is  to  be  taken 

they  form  upon  it  a    both  in  preparing  and  employing  it. 

Jn  order  to  cover  wood  and  other 
bodies  with  it,  the  solution  must  be  made 
of  a  pure  glass,  for  otherwise  it  would 
effloresce  and  finally  fall  off.  However, 
a  small  degree  of  impurity  is  not  inju- 
rious, although  after  a  few  days  a  slight 
efflorescence  will  appear;  this  may  be 
washed  off  by  water,  and  will  not  show 
itself  a  second  time.  When  a  durable 
covering  is  to  be  applied  to  wood,  too 
strong  a  solution  must  not  be  employed 
at  first ;  for  in  this  case  it  will  not  be 
absorbed,  will  not  displace  the  air  from 
the  pores,  and  in  consequence  will  not 
adhere  strongly.  It  is  a  good  plan  to 
rub  the  brush  several  times  over  the  same 
place,  and  not  to  spread  the 


coat  impenetrable  to  the  air,  and  either 
prevent  altogether,  or  limit  its  combus- 
tion. The  phosphate  and  borate  of 
ammonia  have  such  a  character,  but  they 
are  so  readily  soluble  in  cold  water,  as  to 
be  liable  to  objections  which  cannot  be 
urged  against  soluble  glass. 
Although  soluble  glass  is  of  itself  a 

r preservative  from  fire,  it  fulfils 
object  better  when  it  is  mixed 
with  another  incombustible  body  in 
powder.  In  this  case  the  solution  of 
glass  acts  in  the  same  manner  as  the  oil 
of  painters.  The  several  coats  have  more 
body,  become  more  solid,  and  more 
durable ;  and  if  the  substance  which  is 
added  be  of  proper  quality,  coagulate  by 

the  action  of  fire  into  a  strongly  adhesive  lightly.  For  the'  last  coats  a  more 
crust.  Clay,  whiting,  calcined  bones,  concentrated  solution  may  be  employed, 
powdered  glass,  &c  may  all  he  employed  still  it  must  not  be  too  thick,  and  must 
for  this  purpose ;  but  we  cannot  yet  say  be  spread  as  evenly  as  possible.  Each 
with  certainty  which  of  them  is  to  be    coat  .must  be   thoroughly  dry 
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another  is  applied  ;  and  this  will' take,  in 
■warm  and  dry  father,  at  least  twenty^ 
'four  ;hours.  After  two  hours  the  coot 
appears  tobe  'flry^but  is  still  in  a  state 
to  be  softened  by  laying'  on  auother. 

rT]-k f>  tama    itinArrvonipnnn  will  ttion  itriso 
i  iic  9aujc   mi  < ni  v i  inc..  in  i  win  1111  n  <n  i^t  , 

•which  occurs  when  a  thick  coat  of  a  con- 
centrated solution  is  'applied  ;  the  coat 
-will  crack,  and  does  not  adhere.  This, 
tiowevcr,  is' only  the  case  when'potassa  is 
the'base  of  the  glass,  Tor  that  formed  from 
soda  -docs  net  appear  to  craek. 

In  applying"  soluble  glass  to  the  wood- 
work of  the  theatre  at  Munich,  10  per 
cent,  of  yellow  clay  (ochre  ?)  was- added. 
After  six  months,  the  coat  had  suffered 
but  little  change;  it -was  damaged- only 
in  a  ffew  places,  where  it  khad .need  of 
some  repair.  This  arose  from"  a  ^iprt 
time  only  having  been  allowed  for  the 
preparation  and  application  of  the  glass, 
and  they  were  therefore  done  without 
proper  attention. 

When  this  mode  is  employed  for  pre- 
serving a  theatre  from  fire,  it  is  not 
enough  to  cover  the  wood  work, it  is  also 
necessary  to  preserve  the  scenery,  which 
is  still  more  exposed  to  danger.  None 
of  the  methods  yet  proposed  for  this 
purpose -appears  as  advantageous  as  so- 
luble glas»«,  for  it  doesnot  act  on  vegetable 
matter,  and  comrdetelytfillenp'the  spaces 
between  the  thread  ;  it  fixes  itself  in  the 
web,  in  such  a  way  that  it  cannot  be 
separated,  and  increases  the  durability 
of  the  fabric.  The  firmness  which  it 
gives  to  stuffs  does  not  iuj ure  them  for 
use  as  curtains,  because  it  does  not 
prevent  them  from  being  easily  rolled. 
So  far  as  the  painting'of  scenes  is  con- 
cerned, the  glass  forms  a  good  ground 
for  the  colours.  To  prevent  the  changes 
which  some  colours,  'Prussian  blue  and 
lake  for  instaucc, might  undergo  from  the 
alkaline  matter,  it  will  be  necessary 
before  painting  to  apply  a  coat  of  alum, 
and 'then  one  of  whiting. 

There  is  no  great  difficulty  in  apply^ 
ing  soluble  glass  to  clothB,  still  this 
operation  is  not  so  easy  as  might  at  first 
beimagined.  4 1  is  not  sufficient  to  coat 
or  flip  'them  hi  'the  solution  ;  they  mill 
require  after  this  operation  to  be  sub- 
jected to  pressure.  This  object  might 
perhaps  be  best  attained  by  passing 'them 
between  rollers  plunged  in  the  sol utinn. 
"When  a  cloth  is  only  coated  with  soliible 
lass,  is  put  into  the  fire,  it  will  remain 
taftertfUs' 


is  not  the  case  when  it  has  been  properly 
impregnated  with  the  solution.  A  still 
better 'purpose  is  answered  in  this  case, 
•when  litharge  has  been  added  to  the 
solution.  The  stuff  in  drying  yields 
to  the  shrinking  of  the  mixture,  and 
becomes  inseparable  from  it,  which  is  the 
reverse  of  what  happens  when  it  is 
applied  to  wood.  A  single  part  of  lithatgo 
iu  fine  powder  is  sufficient  for  -fourteen 
parts  of  concentrated  liquor. 

Soluble  glass  is  cnpable  of  many  other 
applications,  and  particularly  as  a  cement; 
for  this  use  it  is  superior  to  all  'those, 
which  have  hitherto  been  employed,  for 
uniting  broken  ^lass,  porcelain,  v-c. 

ilt'niay  be  used  in  place  of  glue  or 
Isinglass  in  applying  colours,  although, 
when  employed  by  itself,  it  <do«s  wot 
niakc  a  varnish  which  will  preserve  its 
transparency  wheu  iu  contact  with  air. 


RCKS  OF  IKDIA. 


At  a  general  meeting  of  the  'Royal 
Asiatic  Society,  held  on  Saturday  last; 
the  Right  Hon. -C.  W.  Williams  Wyno, 
M.T.,  President, in  the  cliair,  a  very  im- 
portant suggestion  was  brought  to  the 
notice  of  the  meeting  by  the  Right  Hon. 
Holt  Mackenzie  and  John  Forbes  Royle, 
Esq.,  having  for  its  ■  object  Jthe institution 
of  a  committee  of  trade  and  agriculture* 
through  which  to  institute  inquiries,  and 
to  establish  a  more  perfect  knowledge 
than  at  present  obtains  in  this  country, 
respecting  the  capabilities  of  the  various 
soils  and  climates  of  India  in  the  pro- 
duction of  articles  of  commercial  im- 
portance in  the  markets  of  England  t 
and  also  respecting  the  transmission  of 
good  specimens  of  the  different  qualities 
of  stable  articles  of  commerce  to  the 
zeminoers  and  landholders  of  India,  with 
a  view  to  stimulate  them  to  Improve 
similar  productions  of  that  country.  A 
very  large  and  well  arranged  collection 
Of  specimens  of  seeds,  roots,  and  other 
vegetable  and  mineral  productions  of 
the  East,  formed  by  Mr.  Ho  We,  in  India, 
was  "exhibited  to  the  meeting. 

The  Right  Hon.  Mr.  Mackenzie  read  a 
very  ably  written  paper,  which  tie  1iad 
been  requested  to  draw  up  on  the  suS 
ject  of  the  proposed  plan.  He  said  «iu»t, 
although  'by  pursuing  our  investigation* 
hvfbe  proposed  >fiekl  of  inqsiry.we  mnrht 
the  rrenrrence  of 
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and  general  economy  of  the  civilized 
world  at  had  been  followed  in  some 
memorable  instances — we  might  not 
look  for  another  root,  like  the  potato, 
with  which  to  feed  millions— nor  to  any 
unused  plant  from  which  to  strip  leaves 
which  should  so  captivate  the  taste  of 
man  as  the  tea  or  the  tobacco, — nor  find 
a  berry  that  shall  compete  with  the 
coffee  in  its  beneficial  qualities—still 
it  would  be  strangely  to  misinterpret  the 
past,  if,  from  its  fertility,  we  were  to  in- 
fer the  barrenness  of  the  future.  It  was 
justly  remarked,  that  little  is  known  in 
India  of  what  is  required  here,  and  little 
is  known  here  of  what  India  does  and 
can  produce.  On  the  whole,  the  con- 
clusion seemed  to  him  inevitable,  that  it 
was  in  the  highest  degree  desirable  that 
some  new  scheme  should  be  instituted 
which  should  collect,  digest,  and  com- 
bine the  necessary  facts  in  both  countries; 
which  should  open  to  men  of  science 
new  scources  of  information,  and  new 
channels  for  the  diffusion  of  their  spe- 
culations; and  which  should  give  to  men 
of  enterprise  new  facilities  for  the 
prompt  ascertainment  of  all  the  particu- 
lars on  which  they  may  desire  to  be  in- 
formed. This  task  he  thought  the  society 
might  with  great  advantage  undertake, 
forming,  as  it  naturally  did,  the  recog- 
nised medium  of  communication  be- 
tween India  and  Europe.  The  gentle- 
men at  the  India-house  appeared  readily 
to  recognise  the  benefits  to  be  derived 
from  the  proposed  plan,  and  their  accu- 
mulated .  materials  would  doubtlessly  be 
placed  at  the  disposal  of  the  society,  and 
it  might  confidentially  anticipate  the  co- 
operation of  many  gentlemen  connected 
with  this  city. 

Mr.Royle,  after  acquainting  the  meet- 
ing with  the  circumstances  which  led 
him  to  turn  his  attention  to  the  materia 
vi edica  of  India,  and  to  forming  the  col- 
lection on  the  table,  read  from  his  notes 
a  very  lucid  detail  of  the  manner  in 
which  the  sciences,  particularly  those  of 
botany  and  meteorology*  might  be  ap- 
plied to  the  acclimation  of  plants  exotic 
to  the  country  in  which  we  would  intro- 
duce them.  He  did  not  think  he  was 
too  sanguine  in  believing  that  we  might 
increase  the  comforts  und  resources  of 
the  natives  of  India,  and  give  a  stimulus 
to  their  internal  and  external  commerce. 
That  these  views  were  not  chimerical  we 
might  be  convinced  of  by  looking  to  the 


rise  and  progress  of  the  trade  in  indigo, 
opium,  lac,  silk,  cotton,  and,  more  re- 
cently, catechu,  safflower,  linseed,  and 
even  rape  seed.  Time  would  not  allow 
that  he  should  detain  the  meeting  with 
even  the  shortest  notice  of  what  had 
been  done  elswhere ;  but  he  couid  not 
help  alluding  to  the  cultivation  of  the 
beetroot  in  France,  and  the  manufac- 
ture of  sugar  from  it,  as  one  of  the 
triumphs  of  science.  The  discovery  of 
the  tea-plant  in  Upper  Assam, would,  he 
hoped,  also  be  allowed  to  be  a  very 
strong  confirmatiou  of  the  theoretical 
views  which  led  him  to  recommend  its 
cultivation  in  different  parts  of  the 
Himalayan  mountains.  In  proposing, 
therefore  that  the  society  should  investi- 
gate the  productions,  and  inquire  into 
the  processes  of  cultivation  in  the  East, 
and  apply  to  their  improvement  the 
science  of  the  West,  he  considered  that 
he  was  taking  the  only  satisfactory  and 
legitimate  means  of  attaining  the  object 
in  view, — the  improvement  of  the  re- 
sources of  India. 

The  thanks  of  the  meeting  were  un- 
animously voted  to  the  Right  Hon.  Mr. 
Mackenzie  and  Mr.  Royle,  for  their  val- 
uable communications. — Times. 

We  earnestly  hope  that  the  patriotic 
plans  so  ably  developed  by  Messrs. 
Mackenzie  and  Royle,  in  the  papers,  of 
which  the  above  is  an  extract,  will  not  be 
lost  sight  of,  but  matured  and  carried 
into  effect  with  the  least  delay  possible. 
The  true  way  to  make  India  valuable  to 
England,  is  not  to  exact  money-tribute 
from  her  (which  would  only  be  to  make 
her  every  year  poorer  and  poorer,  till  at 
length  she  would  not  be  worth  the  keep- 
ing), but  to  do  all  we  can  to  promote  tne 
cultivation  of  her  internal  resources — to 
make  her  rich  in  exchangeable  articles, 
in  order  that  she  may  be  the  belter  able 
to  buy  from  us  the  multifarious  products 
of  our  superior  manufacturing  skill— to 
merge,  in  short,  all  ideas  of  conquest  and 
dependence  in  a  perfect  reciprocity  of  ad- 
vantages. To  show  how  suitable  the 
climate  and  soil  of  India  are  for  the  pro- 
duction of  articles  of  the  first  European 
necessity,  and,  at  the  same  time,  how 
much  its  natural  capabilities  have  been 
hitherto  neglected,  we  suhjoin  an  extract 
from  Mr.  Royle's  admirable  work  on  the 
botany  of  the  Himalayan  mountains,  in 
relation  to  the  article  tobacco:  it  con-. 
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tains  some  curious  and  interesting  de- 
tails:— 

"  E  as  t- India  tobacco  holds  the  lowest  place 
in  the  English  market,  and  is  described  as 
being  too  high  dried,  or  as  all  stalk  and 
powder,  fit  only  for  the  inferior  kinds  of  snuff, 
or  for  re-exportation.  The  inconveniences  of  . 
this  are  not  so  much  experienced  in  India  as 
elsewhere,  for  both  natives  and  Europeans  use 
the  tobacco  for  their  hooqqas,  only  when  beat 
up  with  molasses,  conserves,  and  spices. 

"  That  it  is  not  owing  to  any  inherent  de- 
fect in  the  climate  of  the  British  possessions 
in  India,  that  the  tobacco  is  of  such  inferior 
quality,  I  am  happy  to  be  able  to  prove  by 
extracts  from  official  documents,  with  which, 
owing  to  his  kindness  and  anxiety  to  assist 
in  improving  the  resources  of  India,  I  halve 
been  favoured  by  Mr.  William  Johnson,  of 
the  East-India  House.  First,  with  respect 
to  that  which  obtained  considerable  repute 
under  the  name  of  Martaban  tobacco,  Dr. 
Wallich  states,  that  *  the  sort  is  from  Arra- 
can  and  not  from  Martaban and  describes 
it  as  having  *  a  fine  silky  leaf :  tried  by  many 
people,  it  had  been  pronounced  the  very  best 
tbey  had  ever  tasted,  equal  to/  nay,  surpass- 
ing the  finest  imported  from  Turkey  and 
Persia.'  An  extensive  tobacconist  says,  *  a 
liner  and  better  flavoured  tobacco  he  never 
saw  or  tasted  in  his  life.'  One  of  the  first 
brokers  in  the  city  says,  '  the  sample  of  leaf 
tobacco  is  certainly  of  a  very  fine  quality, 
and  appears  to  have  been  produced  from 
some  peculiar  seed,  and  a  greatly  improved 
cultivation  and  cure.*  By  many  manufac- 
turers *  it  was  supposed  to  be  from  the  seed  of 
Havannah  or  St.  Domingo  tobacco.'  For 
smoking,  it  is  compared  with  Maryland  to- 
bacco, having  the  same  qualities,  'except 
the  flavour,  which  is  better,  and  more  like 
Havannah.'  The  colour  and  leaf  arc  more- 
over pronounced  excellent  for  cigar-making ; 
*  but  if  any  thing  is  against  it  for  that  pur- 
pose, it  is  the  largeness  of  the  principal  stalk, 
and  coarseness  of  the  small  fibres  in  the  leaf.' 
The  commercial  gentleman  by  whom  the 
tobacco  was  transmitted  to  the  brokers,  pro- 
nounces it  very  superior,  and  the  leaf  as  very 
line,  adding,  that  the  price  of  6rf.  or  8d. 
might  readily  be  obtained,  perhaps  more, 
with  the  improvements  suggested. 

"  As  it  is  interesting,  if  possible,  to  as- 
certain the  peculiarities  of  climate  and 
country  where  so  superior  an  article  is  grown, 
we  have  a  communication  from  Mr.  R. Hunter, 
the  gentleman  who  brought  the  tobacco  from 
Arracan,  who  states  that  1  the  Sandoune  to- 
bacco grows  on  the  sloping  banks  of  rivers 
not  overflowed  while  the  crop  is  on  the 
ground,  but  inundated  during  the  rains.  The 
best  is  that  grown  above  the  influence  of  the 
tides,  about  thirty  miles  from  the  mouth  of 


the  river.  The  ground  receives  apparently 
great  attention  in  cleaning  and  in  breaking 
the  clods.  The  tobacco  is  all  transplanted 
about  November,  and  the  crops  are  cut  about 
March.'  Here  we  see  the  coldest  season  is 
selected  for  the  cultivation :  with  respect  to 
climate,  it  may  be  inferred,  from  the  province 
of  Arracan  extending  along  the  western  side 
of  the  Bay  of  Bengal,  and  included  between 
the  coast  and  a  range  of  mountains,  that  it 
must  have  alternations  of  temperature,  and 
of  land  and  sea  breezes;  and  that  though 
Arracan  Proper  is  low,  inundated,  and  shut 
in  by  low  hills,  at  Bassein  the  climate  is 
described  as  neither  oppressive  nor  unhealthy 
from  November  to  May  (Encl.  Met.  Pegu), 
and  Sandoway  as  mountainous,  and  not  sub- 
ject to  4nundations,  enjoying  a  cool  sea 
■breeze,  and  temperate  nights  nearly  through 

*  the  year.  It  is,  however,  probable,  that  the 
superiority  of  the  tobacco  is  owing  to  careful 

.  cultivation  and  cure.  This  was  probably 
taught  by  Europeans,  as  Arracan  was  the 
seat  of  a  Roman  Catholic  mission  in  the 
beginning  of  the  seventeenth  century.  It  is 
pleasing  to  find  here,  as  in  the  vicinity  of 
Ormuz,  the  arts  continuing  to  benefit  a 
country  long  after  the  conquests  of  those 
who  introduced  them  have  passed  away. 

"  Of  other  tobaccos  which  have  some  re- 
pute in  India,  Dr.  AiHslie  states,  that '  the 
finest  kinds  in  India,  and  perhaps  in  the 
world,  is  grown  near  the  village  of  Wooda- 
num,  in  the  Northern  drears,*  *  and  in  some 
of  those  low  sandy  islands  formed  at  the 
mouth  of  the  river  Krishna  (from  which  is 
made  the  famous  Masulipatam  snuff) ;  also 
in  the  Delta  of  the  Godavery,  where  the  soil 
is  peculiarly  rich  and  fertile.'  Dr.  Wallich, 
in  his  evidence  before  the  Committee  of  the 
House  of  Commons,  states  that  some  ex- 
cellent tobacco  was  grown  at  Boglipore,  from 
Havannah  seed,  and  that  some  very  esteemed 
kind  is  grown  in  Bundelcund.  The  tobacco 
of  Chunar  is  celebrated  in  India,  as  is  more 
especially  that  of  Bhilsa,  of  which  a  great 
portion,  I  am  informed  by  Dr.  Moore,  is 
sent  away  in  presents  by  the  Raja  of  Nag- 
pore.  It  is  to  be  regretted  that  we  are  unable 
to  ascertain  the  commercial  value  of  any  of 
these,  as  they  do  not  appear  to  have  been 
sent  to  the  English  market.  The  only  ex- 
ception is  that  mentioned  by  Mr.  Ritchie,  of 
one  bale  of  the  fine  tobacco  grown  in  the 
northern  districts  of  Bombay  selling  for  6d., 
while  American  sold  for  5d.j  but  the  aver- 
age of  the  experimental  exportation  being 
found  defective  in  the  curing,  sold  only  for 
id.  and  2d.,  and  did  not  pay,  as  is  frequently 
the  case  with  importations  of  tobacco  from 
Bengal  and  Bombay. 

"  Such  appears  to  have  been  the  state  of 
the  ordinary  Indian  tobacco,  when  the  East- 
India  Company  determined  on  endeavouring 


to  induce  cultivators. to  improve  the  -culture 
of  tobacco  by. ion  porting  seed  from  Maryland 
and  Virginia,  which  was  to  be  freely  distri- 
buted'to  those,  inclined  to  make  experiments 
on. the  subject 

"  These  experiments,  I  regret  to  sny,  seem, 
with  one  exception,  to  have  been  undertaken 
only  in  the  southern  parts  of  India ;  at  least 
it  is  from  thence  only  that  sampler  have  been 
sent  to  the  India  House.  Importing  seed 
from  35°  to  40°,  and  with  territory  from  6° 
to  32°  of  North  latitude,  elevated  from  0  to 
J 3,060  feet  above  the  sea,  it  is  greatly  to  be 
lamented  that  experimenters  should  have 
been  confined  to  between  112°  and  1°,  that 
is,  to  the  districts  of  Cuddapab,  Guntoor, 
and  Coim batons.  The  object  being  to  get 
articleaimilar  ia  properties  to  that  already 
ed  in  the  market,  the  plan  would  be 
to  make  the  lint  attempts,  as  failure  is  so 
apt  to  discourage,  in  the  soil  and  climate 
most  like  that  whence  -seed  is  .procured. 
Though  the  above  districts  may  by  a  different 
treatment  be  enabled  to  grow  very  good 
tobacco,  there  is  no  doubt  Chat  the  soil  was 
either  too  rich  for  the  Virginia  seed,  or  the 
climate  too  moist  and  warm,  or -perhaps  both 
conjoined  ;  for  the  plants  have  grown  so 
luxuriantly,  that  the  stalks  and  'fibres  have 
attained  a  size  and  coarseness,  fitting  them 
better  for  twisting  into  cables  than  forjputting 
into  a  pipe.  -One  cultivator,  indeed,  states 
that  the  plants  grew  so  -well,  as  to  be  twice 
the  rsize  of  the  country  plants.  Xhe  tobac  c  o 
was  besides  so  badly  packed,  and  worse  cured, 
that  the  brokers  describe  the. different  sam- 
ples as  '  too  dark  in  colour,* — '  thick  ami 
coarse  grown,'— '  nearly  all  stalk;*  —  and 
when  the  leaf  is  well  grown,  it  is -pronounced 
'  over  large, -with  a  thick  ooarsc  stalk,'—— 
'  unpleasant -or  musty  in  flavour,'—'  worm- 
eaten,*—'  not  properly  cured,' — '  packed  in  a 
damp  state,'— and  that,  as  articles  of -com- 
merce, they  are  •  not  marketable,' — or  '  of 
no  value }'— and  of  the  best  it  was  said,  that 
some  tobacco  from  Holland  of  much  better 
quality,  had  been  sold  .under  2d.  per  pound. 

""These  facts  are  sufficiently  discouraging, 
and  were  it  not  for  the  author's  confidence, 
that  they  are  the  necessary  result  of  inatten- 
.tion  to  principles,  it  might  perhaps  be  con- 
sidered more  prudent  to  withhold  them  when 
recommending  a  new  culture.  But  as  others 
might  commit  the  same  mistakes,  it-is  pro- 
per at  once  to  meet  the  difficulty,  that  we 
may  at  the  same  time  suggest  a  remedy. 
Besides,  the  tobacco  of  Arracan  and  that 
from  Bombay  has  shown  that,  even  without 
the  aid  of  foreign  seed,,  some  of  very  supe- 
rior, quality  may  be  grown  in  : India;  while 
the  following  facts  prove  that,  -by  careful 
management,  Virginia  seed  may  be  made  to 
yield  a  good  crop,  even  in  the  rich  soil  and 
i  -of  BenguL   This  tobacco  w 


.ported  in  the  Sir  T.  Munro,  and  prodtrerid 

from  Virginia  seed  sown  in  the  garden  of -the 
Agricultural  Society  of  Calcutta:  'the' me- 
thod pursued  in  its  cultivation  and  pToserva- 

rioans.'  This  specimen  was  submitted  by 
the  Court  of  Directors  to  the  examination  of 


who  pronounced  it  to  be  the  best  sample  of 
Indian  tobacco  they  had  ever  seeni'  Jn  flavour 
and  general  appearance  of  the  leaf,  -it  'ap- 
proaches the  descriptions  which  are  usually 
selected  here  for  manufacturing  into  cigars, 
rand  for  smoking  in  a  pipe,  viz,  Havannah, 
St.  Domingo,  and  Ameers  forth  (Dutch>; 
all  of  which  command  high  prices  in  rela- 
tion to  other  kinds  of  leaf  tobaoeo.  A  por- 
tion of  this  sample  has  been  made  into 
cigars  here,  which  art-  much  approved;  and 
itt  is  probable  -that  if  a  moderate  supply ^Cf 
tabaeco  of  the  like  'quality  were  in  this 
market,  it  might  be  in  .some 'request  for 
making  into  cigars,  and  would  nome  into 
ition  with  thetobacoo  of  St.  Domingo, 
is  at  presentt  worth  from  (id.  »to  '8d. 
per -pound  in  bond." 

"Xhe  successful  result 'oftthis 'experiment 
will,  it  is -hoped,  remove  any  unfavourable 
impression  produced  :by  tho  Hbtnrar,  and 
■prove,  as  rmight.be  inferred  iHdeed,  from  the 
and  Bombay  samples,  that  there  is 

able  to  the  production  of  goad  tobacco, 
when  it  is  attempted  withjcareftil  J  treatment 
in  a  good  climate.  The -more  temperate  elf- 
mrate  of  N .  America,  and  <he  mod  i  ft*  ed  one 
•of  'tropical  situations,  .is  attained  in  India, 
.by  'the  cultivation  being  commenced  mn  the 
cold  weather,  and  the  spring  temperature 
•equalling  the  suntmei*  one  of  more  northern 
climates  is  sufficient  to  bring  it  to  perfection. 
That  it  may  also  be  grown  «f -a  superior 
quality  in  more  southern  provinces,  is  very 
^probable,  for  it  knot  a. puny  seedling  which 
into  be  nursed  into  healthful  existence,  but  the 
gross-feeding  weed,  luxuriating  in  rankness, 
which  is  to  be  reduced  to  ;  more  moderate  -di- 
mensions, and  starved  into  fineness — objects 
t  -  \  1  ^  d  ^ IV.  c  ( \y ii  l^^tt^i  r  i c  ^\  u  r ^ s  ^)  1^)^^ zkt^ 
and  a  drier  and  more  open  atmosphere,  both 
attainable  in  poorer,  though  good  soils,  or 
the  more  elevated  parts  ef  the  Peninsula, 
and  in  many  parts  of  India,  as  along  the 
banks  of  the  -Ganges,  as  well  as  in  Tirboot, 
Robilcund,  andtheDoab;  :«nd  across  India, 
in  JBundtflcund,  Malwa,  and  the  northern 
.provinces  of  the  Bombay  Presidency.  Suc- 
cess will  still  depend  upon  4he  skill  of  the 


eoihto  the  dryness  of  bis  climate,  diminish- 
ing the  former  in  proportion  to  the  .moisture 
uf  ithc  tetter,  though  ft  h  .doubtful  whether 
as  fine  tobacco  can  be 


Digitized  by  Google, 


LLOYDS '. 


tobacco  is  not  the  spontaneous  effusion  of 
►the  soil,  but  the  result  of  the  unwearied  atten- 


of  American     prices  which 


to  the  improvement  of  its  produce;  for  some 
of  the  American  planters  seemed  to  think  in 
former  times,  as  Indian  zumeendars  appear 
to  do  at  the  present  day,  that  'any  thing  was 
good  enough  for  the  merchants.'  (Tatham, 
p.  141.)  The  Government,  jealous  of  the 
good  name  of  Virginian  produce,  issued  rules 
for  checking  over-luxuriance,  and  appointed 
officers  to  see  them  enforced,  as  well  as  for 
•rooting  up  inferior  plants :  while  every  hogs- 
head of  prepared  tobacco  was  taken  to  .Go- 
vernment warehouses,  to  be  inspected  by 
competent  officers  before  it  could  be  exported ; 
-and  all  of  an  inferior  qualitv  condemned  to 
be  burnt.  (Tatham,  p.  69-^106;  and  138, 
507.) 

M  It  is  unnecessary  to  dilate  on  the  cultiva- 
tion and  cure,  as  these  are  detailed  in  the 
instructions  sent  out  to  India  by  the  Court  of 
Directors,  in  1819,  and  may  be  seen  fully 
described  in  works  easily  procurable;  as 
Loudon's  Encyclopedia  of  Agriculture*  which 
gives,  in  an  excellent  article,  the  cultivation 
in  a  variety  of  places;  and  ' The  Tropical 
Agriculturist,*'  which  includes  the  most  valu- 
able portions  of  '  Tatham 's  Essay  .on  To- 
bacco,' as  well  as  the  cultivation  of  Shiraz 
tobacco,  from  the  Hart.  Trans,  v.  1.  n.  s.  p. 
205 :  it  is  hoped  that  the  remarks  in  this 
article  on  the  necessity  of  paying  attention 
to  the  strangely-neglected  subject  of  climate 
will  not  be  without  their  use.    It  must  never 
be  lost  sight  of,  that  the  Americans  pay 
equal  care  and  attention  to  the  soil,  the  seed- 
ling nursery,  the  transplanting,  earthing  up, 
keeping  the  ground  clear,  removing  inferior 
leaves  and  side  shoots,  topping  50,88  to  leave 
only  eight  to  ten  leaves  on  each  plant,  airing, 
fermenting,  drying,  prizing,  and  packing,  It 
is  to  be  wished,  that  the  effects  of  good  cul- 
ture and  careful  curing  should  he  .tried 
seed  produced  from  Jlhilsa,  Arracan,  &c.| 
well  as  upon  that  of  foreign  growth,  but  at 
first  in  situations  as  similar  as  possible  to 
to  them,  in  climate,  soil,  and  production. 
This,  however,  can  be  hoped  for  to  any  ex- 
tent only,  when  more  attention  is  paid  to 
inferences  to  be  deduced  from  a  comparison 
of  scientific  data;   for  the  empirical  at- 
tempts of  purely  practical  people,  though 

quently  followed  by  failure.  It  is  to  be 
hoped  that  my  'friend  -Mr.  James  Prineep, 
will  persevere  in  getting  good  accounts  of 
the  climate  in  every  part  of  India ;  and  it  is 
to  be  wished  that  good  specimens  of  colonial 
produce  could  be  sent  to  the  several  parts  of 
India,  so  that  cultivators  might  get  an  idea 
of  what  they  had  to  rival,  as  well  as  of  the 


]  LOTTOS  . 

The  times  Lave  arrived  when  every 
institution  of  the  country  is  fated  to 
undergo  the  most  searching  scrutiny, 
and  when  monopolies  and  societies  inju> 
rious  to  the  general  welfare  must  be 
swept  away,  however  they  may  hereto- 
fore have  been  enveloped  in  mystery, 
fostered  by  inveterate  prejudice,  or  up- 
held by  power.    Amongst  institutions  oi' 
-that  description,  which  have  lately  been 
exposed  to  public  view  in  treatises,  re* 
r,views,  magazines,  pamphlets,  journals, 
the  daily  press,  and  petitions  to  Parlia- 
ment, is  that  of  Lloyds'.  Although  the 
effects  of  this  institution  are  to  be  con- 
demned, we  do  not  mean  to  reflect  on 
the  members  composing  it,  individually. 
Wherever  money  is  to  be  got,  mankind 
will  assemble,  exactly  as  armies  and 
navies  are  provided  with  men,  who  never 
tioul)lc  t-lioii  liCiids  for  sl moiuciit  «*>l)out 
the  cause  in  which  they  are  engaged. 
From  the  exposures  which  have  lately 
been  made,  it  can  no  longer  be  concealed 
that  Lloyds'  flourishes  as  an  institution 
by  the  wreck  of  ships,  and  the  waste 
and  destruction  of  merchandise  in  the 
sea.    It  is  certain,  also,  that  effective 
measures  are  taken  to  insure  wrecks 
and  waste  of  property  taking  pla 
in  short,  it  is  clearly  demonstrated, 
only,  that  were  there  no  wrecks,  there 
would  be  no  sea  insurances  but  that  to 
multiply  losses  at  sea,  as  it  is  the  means 
by  which  underwriters  derive  their  living, 
however  incredible  it  may  at  first  sight 
appear,  is  the  underwriters'  great  aim. 
This  arises  from  the  fact,  that 
writers,  although  apparently  the  ii 
are  not  so  in  reality,  since  they  have  pre- 
viously derived  the  means  of  payiug  for 
any  losses  which  may  take  place,  from 
the  merchant  and  shipowner,  who  again 
charge  it  to  the  public  in  the  freight  and 
charges  of  conveyance  of  merchandise ; 
and  thus  the  public,  and  not  the  undcr- 
 1  


*  Having  sent  the  foregoing  retnaiks  to  Mr." 
Johnton  for  peruol,  be  has  been  good  enough  to 
•end  me  the  gratifying  intelligence,  while  the  pre- 
vious sheet  is  ^P**^!"!?  Uirough  the  pres*.  as^a 

capabilities  of  the  country,'  that  tobacco  baa  ac- 
tually arrived  from  India,  and  been  sold  in  the 
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writers,  as  is  generally  supposed,  are  the' 
real  insurers.  It  is  further  demonstrated 
that  the  greater  the  number  of  wrecks 
and  waste  of  property,  as  a  matter  of 
course,  the  higher  the  premiums  of  in- 
surance rise,  aud  the  better  for  the  un- 
derwriters, and  that  human  life  is  reck- 
lessly sacrificed  to  this  system,  to  an 
appalling  and  incredible  extent.  But  it 
is  clearly  impossible  that  such  an  insti- 
tution can  continue  to  exist  on  the  pre- 
sent plan,  after  public  attention  has  been 
successfully  directed  to  it.  So  long,  in- 
deed, as  it  was  enveloped  in  mystery,  it 
might  continue  to  flourish  ;  but  the  ex- 
posures which  have  lately  been  made, 
and  are  still  making,  and  above  all,  the 
strong  and  striking  contrast  proved  to 
exist  in  the  safety  of  our  ships  of  war, 
which  is  clearly  traceable  to  their  su- 
perior construction  alone,  over  our  mer- 
chant ships,  proves  the  mischief  arising 
from  such  an  institution  ;  and  it  will  be 
in  vain  to  attempt  to  defend  it  by  any 
appeals  to  the  wisdom  of  antiquity,  or  de- 
nouncements of  the  dangers  of  innova- 
tion. 

We  regret  to  add,  that  there  has  been 
an  indisposition  on  the  part  of  govern- 
ment to  forward  inquiry  on  this  momen- 
tous subject ;  and  a  periodical,  expressly 
devoted  to  maritime  subjects,  and  ably 
conducted,  states  that  the  most  influen- 
tial prints  of  the  day  have  shrunk  from 
a  discussion  of  the  principles  of  marine 
insurances,  as  now  conducted.  Yet, 
against  every  opposition,  from  whatever 
cause  proceeding,  so  strong  is  truth,  that 
a  conviction  is  gradually  forcing  itself  on 
all  classes  of  society,  that  a  monstrous 
abuse  exists,  and  which  must  speedily 
be  reformed.  The  many  and  powerful 
interests,  however,  deeply  involved  in  the 
present  system,  and  which  have,  in  the 
course  of  years,  grown  with  its  growth, 
and  strengthened  with  its  strength,  will 
make  the  reform  a  work  of  difficulty. 
Publicity  is  unfortunately  effected  with 
difficulty,  and  not  without  expense;  and 
the  public,  the  party  really  interested  in 
the  matter,  is  in  complete  ignorance  of 
the  practises.  Ship-building,  wherein 
we  consider  nearly  the  whole  evil  to  lie, 
is  an  art  almost  totally  unknown  to  the 
public,  and  in  which,  unfortunately,  it 
considers  itself  to  have  little  or  no  in- 
terest, thinking  that  safe  ships  must  be 
an  object  to  shipowners,  and  that  they 
(shipowners)  will  insist  on  ship-builders 


making  them  safe;  and,  not  seeing  the 
case  in  its  true  light,  that  the  cheaper  a 
shipowner  can  gel  a  ship,  the  less  in- 
terest of  capital  he  lies  out  of,  and  the 
less  iusurance  he  has  to  pay,  in  propor- 
tion to  the  cheapness,  and  that  as  he 
keeps  his  vessel  fully  insured,  and  in  ge- 
neral the  freight  also,  he  does  not  care  a 
straw  about  safety,  or  whether  his  vessel 
be  lost  or  not.    'I  his  is  the  real  suite  of 
the  case,  and  as  the  merchant  can  coier, 
not  only  the  value  of  his  goods,  hut  also 
a  profit  on  them  by  insurance,  he  is  in 
much  the  same  situation  as  the  ship- 
owner ;  while  to  the  shipbuilder,  the  loss 
of  every  vessel  is  clearly  a  demand  for 
him  to  "build  another,  and  the  whole  loss 
of  vessels  and  merchandise  must,  in  spite 
of  all  pretences  to  the  contrary,  fall  on 
the  consumer,  or  in  other  words  the 
public.    But  the  numerous  wrecks  of 
merchant  vessels,  and  drownings  conse- 
quent thereon,  more  particularly  of  emi- 
grants and  convicts,  of  late,  is  awakening 
the  public  from  its  lethargy,  and  the 
safety  of  vessels  of  war,  in  similar  cir- 
cumstances, has  become  indisputable. 
The  Pique   frigate,  Racer  brig,  and 
Lightning  steamer,  are  strong  proofs  of 
this,  when  compared  with  the  Amphitrite, 
George   the  Third,  and  Neva  convict 
ships,  to  say  nothing  of  the  scores  of 
emigrant  aud  timber  laden  ships,  lost 
every  season,  with  the  emigrants,  crews, 
and  contents.  When,  too,  it  is  considered 
that,  whilst  every  other  art  and  science 
has  been  rapidly  improving  and  attain- 
ing to  perfection  in  Britain,  and  ship- 
building in  the  royal  dock-yards  has 
been  keeping  pace  with  these  improve- 
ments, merchant  shipbuilding  has  posi- 
tively been  retrograding,  and  that  this 
fact  is  proved,  by  the  circumstance  of 
shipwrecks  having  been  greater  per  cent. 
of  all  classes  of  merchant  vessels  of  late 
years  than  they  were  at  the  beginning 
of  this  century,  not  a  doubt  can  exist 
that  merchant  shipping  lies  under  some 
incubus,  or  is  under  some  malignant  in- 
fluence, to  which  other  things  are  not 
subjected.    Where  this  influence  does 
not  exist,  as  in  the  case  of  the  Royal 
Navy,  safe  vessels  are  built,  which  are 
seldom  lost,  even  in  the  most  exposed 
situations.    The  test  of  the  use  of  an 
engine,  i»  the  working  of  the  machinery; 
and  as  by  the  present  system  of  classifi- 
cation of  merchant  shipping,  all  motive 
is  taken  from  a  shipowner  to  have  a 
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strong,  safe,  and  durable  ship,  so  none  are 
buiit.  If  a  law  were  passed  tbat  all 
carts  should  become  unprofitable  to  tbe 
owners  at  eight,  ten,  or  twelve  years  old, 
none  would  be  made  to  last  longer  than 
these  periods.  The  parallel  holds  ex- 
actly  with  merchant  snipping',  and  this 
practice,  together  with  the  incompetency 
of  the  masters  and  mates,  are  the  real 
causes  of  the  vast  majority  of  shipwrecks. 
Reform  in  both  these  respects,  however, 
will  be  strenuously  opposed  by  under, 
writers,  together  with  all  measures  tend- 
ing* to  a  diminution  of  wrecks.  Our 
limits  will  not  admit  of  entering  fur- 
ther on  this  subject  at  present,  and  we 
may  give  a  few  facts  in  a  future  number ; 
mean  while,  able  articles  rn  the  subject 
will  be  found  in  the  Edinburgh  and 
Westminster  Reviews,  the  Nautical,  Me- 
tropolitan, and  TaWs  Magazines,  the 
United  Service  Journal,  the  Christian 
Physician,  the  Spectator,  Examiner,  and 
Atlas,  and  a  host  of  newspapers.  We 
have  heard  of  lectures  being  about  to  be 
given  on  the  subject  to  the  inhabitants 
of  large  towns,  and  we  believe  something' 
of  the  kind  is  already  commenced  in 
London.  We  feel  convinced  that,  the 
impulse  once  given,  it  will  go  on  in- 
creasing, until  the  object  so  much  to  be 
desired,  as  it  affects  the  safety  of  human 
life  and  the  national  property,  shall  be 
fully  accomplished.  We  wish  it  God 
speed ! 

L. 


ELECTRICAL  SHOCK   FROM  A  8HEET  OF 
PAPER. 

Place  an  iron  japanned  tea  tray  on  a 
dry,  clean  beaker-glass,  then  take  a  sheet 
of  foolscap  writing-paper,  and  hold  it 
close  to  the  lire  until  all  its  bygrometric 
moisture  is  dissipated,  but  not  so  as  to 
scorch  it;  in  this  state  it  is  one  of  the 
finest  electrics  we  have.  Hold  one  end 
down  on  a  table  with  the  finger  and 
thumb,  and  give  it  about  a  dozen  strokes 
with  a  large  piece  of  India-rubber  from 
the  left  to  the  right,  beginning  at  the 
top.  Now  lake  it  up  by  two  of  the  cor- 
ner-* and  bring  it  over  the  tray,  and  it 
will  fall  down  on  it  like  a  stone;  if  one 
finger  be  now  brought  under  the  tray,  a 
sensible  shock  will  he  felt.  Now  lay  a 
needle  on  the  tray  with  its  point  project- 
ing outwards,  remove  the  paper,  and  a 


star  sign  of  the  negative  electricity  will  be 
seen ;  return  the  paper,  and  the  positive 
brush  will  appear.  In  fact,  it  forms  a 
very  good  extemporaneous  electrophorus, 
which  will  give  a  spark  an  inch  long,  and 
strong  enough  to  set  fire  to  some  com- 
bustible bodies,  and  to  exhibit  all  the 
electric  phenomena  not  requiring  coated 
surfaces.  If  four  beaker-glasses  are 
placed  on  the  floor,  and  a  book  laid  on 
them,  a  person  may  stand  on  them  insu- 
lated ;  if  he  then  holds  the  tray  verti- 
cally, the  paper  will  adhere  strongly  to  it, 
and  sparks  may  be  drawn  from  any  part 
of  his  body,  or  he  may  draw  sparks  from 
any  other  person,  as  the  case  may  be ;  or 
he  may  set  fire  to  some  inflammable 
bodies  by  touching  them  with  a  piece  of 
ice. 

I  beg  to  remain, 
Yours,  &c. 

6.  Darin. 

Oxford,  March  20,  1836. 

THE  BRITISH  MUSEUM. 

Sir,— In  the  letter  on  "  Provincial  Mu- 
seums and  District  Institutions,"  which 
appeared  in  your  last  number,  the  writer 
is  very  indignant  at  an  assertion,  which 
it  seems  has  been  made  by  Mr.  Forshall, 
secretary  to  the  British  Museum,  that 
"  very  few  scientific  institutions  exist 
among  us  which  can  be  said  to  have  a, 
permanent  and  public  character"  He  de- 
clares, however,  that  he  will  not  bestow  a 
single  comment  upon  the  ignorance  dis- 
played in  this  remark,  which  he  considers 
too  palpable  to  stand  in  need  of  exposure. 
I  cannot  but  regret  this- determination  on 
the  part  of  your  correspondent ;  as,  how- 
ever shameful  it  may  be,  I  cannot  but 
confess  that  I  am  in  the  same  state  of  ig- 
norance as  the  Rev.  Mr.  Forshall.  That 
there  are  scientific  institutions  in  exist- 
ence among  us,  thick  and  threefold,  is 
what  every  one  must  be  aware  of ;  but, 
as  most  of  them  are  solely  dependent  on 
the  fluctuating  contributions  of  the  mem- 
bers for  their  support,  they  can  hardly  be 
said  to  be  permanent ;  and,  as  they  are 
only  open  to  members,  and  such  friends 
as  they  have  the  privilege  of  admitting, 
they  can  still  less  be  said  to  be  public. 
It  would,  I  suppose,  hardly  be  considered 
reasonable  for  the  British  Museum  to  send 
duplicates  of  valuable  curiosities  pur- 
chased at  the  public  expense,  to  the  Me- 
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cfcanics'  Institution  in  Southampton* ■ 
buildings,  or  auy  similar  establishment, 
in  town  of  out  of  it}  to  contribute,  to  the- 
private  gratification  of  theseleot  few  who 
liave  admission  within  the  walls..  As  I 
cannot  for  an  instant  imagine  that  your 
correspondent  oould  mean  to  suggest  such 

that,  from  some  particular  sources  of  in- 
formation, unfortunately  closed  to  read- 
ers in  general,  he  has  acquired  a  know- 
ledge^ the  existence  of  several  scientific 
institutions  of  a  really  public  and  really 
permanent  character,  with- which  he.  er- 
roneously supposes  every  body,  else  to  be 
a*  well  acquainted  as  he  is  himself.  Per- 
haps he  will  have  the  goodness,  in  a  f U* 
ture  communication,  to  dispel  the  igno- 
rance on  this  subject,  in  which  most  cer- 
tainly many  persons  besides  the  Kev.  Mr. 
Forshall  are  involved.  It  is  possible  that 
unless  this  is  done,  seme  of  your  readers 
may  think  the  very  animated  exhorta- 
tions of  S.  S.,  for  (apparently)  ordinary 
Mechanics'  Institutes,  and  "all  that  sort 
of  thing,"  to  begin  forthwith  petitioning 
Parliament  for  a  share  in  a  general  scram- 
hie  of  the  Museum  duplicates,  quite  as 
absurd  as  any  thing*  that  has  been  said 
by  the  secretary  to  the  British  Museum. 

In  another  part  of  his  letter,  your  cor- 
respondent expresses  himself  exceedingly 
astonished  at  a  remark  hazarded  by  one 
of  the  Museum  officers,  that  "  a  small  ca- 
binet of  coins  could  be  of  no  advantage 
to  a  local  institution."  Will  he  allow  me 
to  ask  him  if  this  remark  is  made  in  the 
unqualified  manner  in  which  he  gives  it. 
Not  having  the  report  at  hand,  1  cannot 
ascertain  just  at  present  whether  this  is 
the  case ;  but  I  have  a  strong  impression 
that  it  is  explained,  that  a  small  cabinet 
formed  of  such  coins  as  are  usually  dis- 
jtosed  of  at  the  duplicate  sales  of  the 
Museum,  is  the  sort  of  one  referred  to; 
that  is,  a  cabinet  formed  of  a  number  of 
heterogeneous  coins,  in no  kind  of  series. 
I  know  that  a  similar  cause  is  adduced 
for  the  opinion,  that  a  large  portion  of- 
the  books  which  were  sold  a  few  years 
ago,  would  be  of  little  use  to  any  local 
Of  - district  library.  It  is  stated  that 
many  of  them  were  obsolete  mathema- 
tical and  scientific  works,  such  as  were  - 
only  worthy  of  being  preserved  any. 
where  for  the  purpose  of  illustrating 
the  history  of  science — such  as  would ,  of 
course,  do  more  harm  than  good  in  the 
way  of  instruction,  if  they  were  to  fall 


into  the.  hands  of.  those*  when  had'  no* 
access  to  other  work*.    Ought  not  &&. 

8.8.  concludes  his  letter  with  a  very 
flaming  panegyric  on  Benjamin  Hawes,, 
Esq.,  the:  ban.  member  for  Lambeth*, 
where  unwearied  perseverance,  as  well  a* 
his  extraordinary  tact  and <U*criminat ion* 
are  to  well  known  to  need  any  eulogiura, 
although  they  get  one,  and  are  44  far  be*»- 
yond  the  writer's  feeble  praise."  If  this 
is  feeble  praise,  it  would  be  curious  to* 
see  a  specimen  of  S.  S.'s  vehement  puff* 
ing;  I  must. own  that  here,,  again,  I  am 
in  a  woful  state  of  ignorance.   Though*  " 
Mr*  Hawes's  tact  in  eliciting  informadoa: 
from  witnesses  is,  it  appears,  so  remark- 
ably well-  known*  I  do  not  know  even* 
how  the  public  mind  became  aware  of 
it.   In>  the  report  of  the  evidence  imthe* 
Museum,  it  is  not  stated  who  proposes 
the  questions,  although  in  some  easeai 
it  would .  be  as  interesting-  to  know  who  - 
puts  as  who  answers  them.    Soma  of- 
thera  are  very  silly>  and  some1  are  very 
ingenious^;  and,  from-  their  bearing*  it 
might  be  supposed  that  the  bon.  mem- 
ber for  Lambeth  was  quite  as  likely  tO» 
put  the  silly  ones  as  the  others.  The  only 
occasion  on  which  Mr.  Hawes's  name 
comes  forward  with  any  prominence,  is 
in  the  investigation  of  the  case  of  Mr. 
Millard,  who  appears  to  have  been  under 
the  patronage  of  Mr.  H.,  and  whose 
dismissal,  may  perhaps,  have  been  the 
primary  cause  of  the  whole  investiga- 
tion.  To  whatever  motives,  however, 
the  appointment  of  the  committee  may 
have  nad  its  origin,  it  appears  likely  to 
be  in  the  end  productive  of  much  good. 
Mr.  Hawes, likewise,  it  was  who  brought 
forward  the  question  of  the  resumption 
oftheThamcs  Tunnel ;  and  though,  per- 
haps, it  might  have  been  wished  that 
some  other  member  had  taken  up  the 
afiair,  than  one  who  was  a  large  share* 
holder  and  the  engineer's  son-in-law 
into  the  bargain,  yet,  as  the  old  proverb 
says, "  ail's  well  that  end  well." 

As  1  have  the  pen  in  hand,  I  cannot 
conclude  without  remarking  that,  in  -a* 
former  number,  you  gave  insertion  to 
some  severe  strictures  on  the  conduct  of 
the  trustees  of  the  Museum,  who  pur- 
chased Mr.  Hawkins's  mineralogical  col- 
lection, which  are  not,  I  think,  borne  out 
by  the  facts.  The  trustees,  it  appears, 
did  consult  Mr.  Kotiig,  their  own  super* 
intendent  of  the  mineralogical  depart. 
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roent*  before  the  purchase  was  concluded, 
although  nut  so  early  a*  he-  thinks  they 
should  hare  done,  and  as,  perhaps,  they 
ought;  But,  previous  to  this,  they  had 
applied  to  several  eminent  mineralogists, 
among  others  the  Rev.  Mr.  Buckland,  for 
their  opinion  on  the  merits  of  the  collec- 
tion, which  was  decidedly  favourable. 
Now  if, ,  as  has  been  suggested,  the  trus- 
tees were  all  to  be  selected  from  among 
men  of  high  scientific  attainments,  who 
so  likely  to  be  chosen  for  the  superintend- 
ent of  thefossil;departmenf,as  Mt.  Buck- 
land  himself;  and,  in  that  case,  what 
more  satisfaction  would' the  public  derive 
ftom  having  such  a  purchase  made  by 
Mr.  Buckland,  as  trustee,  than  by  the 
present  trustees,  acting  under  Mr.  Buck- 
land's  advice.  The  circumstance  of  the 
defective  state  of  this  collection  has  been 
made  use  of  as  a  strong  argument  against 
the  present  mode  of  choosing  the  trus- 
tees ;  but  the  other  circumstance  of  their 
baring  consulted  eminent  mineralogists 
before- making  the  purchase,  appears  to  . 
me  to  render  it  wholly  nugatory.  Ml 
Brown,  the  eminent  botanist,  was  men- 
tioned, it  may  be  added,  im  an  early  part 
of  the  investigation,  as  one  of  those  who 
ought  to  be  placed  on  the  board  of  trus- 
tees, if  the  establishment  were  properly 
managed ;  and  Mr.  Brown  himself,  when 
subsequently  examined,  declared  his  con- 
viction, that  any  change  in  the  manner 
ot  appointing,  the.  trustee  would  only.be 
fox  the  worse. 

Allow  me  to  add  my  recommendation 
to  that  of  S.  S.,  of  Mr.  Edward  Ed- 
wards's pamphlet.  In  running  through 
it,,  I  have  observed  several  trifling  inac- 
curacies; some  of  the  works,  for  instance,, 
which  he  mentions  as  not  iu  the  Mu- 
seum library,  are  in  reality  to  be  found 
there :  and  I  do  not  agree  with  him  in  all 
of-  his  remarks;  but  there  can  be  no 
question  that  he  treats  the  subject  in  ge- 
neral in  an  animated  but  un exaggerated 
and  sensible  manner,  and  throws  out  se- 
veral observations  highly  worthy  of  at- 
tention. His  little  pamphlet  should  have 
an  extensive  circulation,  and  it'  it  find  its 
way,  as  I  hope  it  will,  into  the  hands  of 
every  Member  of  Parliament  and  influ- 
ential person,  may  effect  no  ordinary 
share  of  good. 

Your*,  &c. 
P.  P.  C.  JR. 


1.  That  as  wasteful  expenditure   

want  of  skill  are  the  characteristic  fea- 
tures both  of  the  construction  and  direc- 
tion of  ' all  our  common  turnpike  roads 
and  canals,  so  are  the  opposite  extremes, 
of  economy  and  skill  combined,  alike 
descriptive  of  the  railway. 

2.  That  a  National  Railway  Board 
should  be  established  by  Government  in 
London;  to  direct  and  control  the  manage- 
ment of  all  Railway  Companies,  and  to 
determine  the  proper  construction  of  rail- 
ways, so  as  to  promote  facility  and  eco- 
nomy iu  the  dispatch  and  conveyance  of 
all  commodities,  as  well  as  of  passengers 
and  correspondence.*!" 

3.  That  by  the  establishment  of  grand" 
trunk  railways,  to  run  in  a  perfectly  direct 
line  from  London  to  each  extremity  of" 
Great  Britain,  and  from  Dublin  to  eaoh 
extremity  of'  Ireland,  the  distance  be- 
tween the  capitals  and  the  manufacturing 
districts  and  principal  cities  might  be  re- 
duced one  quarter,  instead  of  the  ridicu- 
lously winding  course  which  all  stage  and 
mail  coaches  now  daily  run.J 

4i  That  every  deviation  from  the  straight 
line  is  a  direct  invitation  to,  and  the 
strongest  argument  in  favour  of,  an  op- 
position- company,  who  will  soon  follow* 
that  course,  which  common-sense  would 
always  dictate  ;  and  that  nothing  but  the 
impossibility  of  being  able  to  do  without 


•  From  the  respect  which  is  due  to  Mr.  Gray,  as 
one  of  the  first  promoters  and  most  constant  advo- 
cates or  the  railway  system*  we  fee)  called  upon  to 
give  insertion  to  these  Rules ;  but  the  notes  sub- 
joined will  show  that  there  are  several  of  them  to 
•  we  by  no  means  snbscribe.-Eu.  M.  Mi 


t  A  very  questionable  proposition.  There  is  no- 
tuing  irora  which  there  is  more  to  be  feared  in  aa 
empiie  of  the  increasing  magnitude  of  Great  Hri- 
tain,  than  an  augmentation  of  the  power  of  the 
Government.  The  centralisaUon  system,  if  follow- 
ed out  to  the  extent  desired  for  by  such  advocates 
as  the  aathorof  these  Rules,  would  be  toe  crave  of 
British  liberty.— Ed.  M.  Al.  b 


t  Why  "  ridleuWry  winding  V  Is  1t  the  ..... 
of  the  stage  and  mail  coaches  that  towns  and  vil- 
lages He  so  seldom  iu  a  straight  line?  We  have 
read  somewhere  of  an  Irish  priest,  who,  in  descant- 
ing on  the  kindness  of  Providr nee.  gave,  as  a  re- 
markable exemplification  of  it,  that  the  largest 
rivers  had  been  made  to  flow  close  by  the  largest 

towns  ;  but  Mr.  liray  beats  an  Irish  priest  ho  low  

he  is  angry  with  the  stage  and  mail  coaches  em- 
ployed in  conveying  passengers  from  one  town  to 
another,  for  nof  steering  us  as  clear  of  the  said 
as  possible.— Ed.  M.  M. 
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tunnels  and  inclined  planes  can'be  ad- 
vanced in  their  support.* 

5.  That  had  the  Liverpool  and  Man- 
chester Railway  been  constructed  on  the 
cog  and  plain  railway  system,  united  in 
the  same  rails  (plain  rails  for  speed,  and 
toothed  rails  for  heavy  burdens),  the  re- 
venue thereof  would  have  been  three- 
fold, whilst  the  expenditure  might  have 
been  considerably  reduced,  as  the  cog 
railway  system  will  always  convey  three 
times  the  burden  of  plain  rails.  \ 

6.  That  assuming  the  average  freight 
of  boats  on  canals  at  thirty  tons  each,  it 
would  be  found  that  each  locomotive- 
engine  might  effect  as  much  every  day  as 
a  boat  iu  four  days,  or  as  four  boats  in 
one  day,  and  that  by  the  cog  railway 
system  the  expense  might  always  be  one- 
hulf  that  of  the  canal. 

7.  That  whatever  improvements  may 
take  place  in  mechanical  power,  they 
never  can  be  rendered  available  to  canals, 
as  the  necessity  of  locks  precludes  in 
toto  all  possibility  of  constant,  regular, 
or  rapid  communication. 

8.  That  the  transport  or  conveyance  of 
merchandise  of  every  denomination — 
cattle  and  live-stock  of  every  kind — will 
be  found  of  infinitely  more  importance, 
in  a  national  point  of  view,  than  the  mere 
conveyance  of  passengers  and  correspond- 
ence-t 

9.  That  as  time  and  money  are  equiva- 
lent, or  bear  a  relative  value  in  all  mer- 
cantile affairs,  the  unnecessary  waste  of 
either  is  alike  reprehensible ;  therefore, 
in  order  to  economise  both  as  much  as 
possible,  a  careful  and  particular  exami- 
nation of  the  system  now  in  practice, 
compared  with  the  present  plan,  becomes 


*  The  argument  for  the  perfectly  straight  line 
resolves  itself  into  this,  that  the  two  extreme  points 
of  every  line  are  alone  to  be  taken  into  account, 
but  "  common-sense  "  repudiates  all  extremes.— 
Ed.  M.  M. 

i  A  coy  railway  can  only  stand  a  comparison  with 
a  plain  railway  In  the  ease  of  a  steeply-inclined 
plane  like  theSutton— where  such  an  artificial  mode 
of  grip  i*  wanted  to  counteract  the  sliding  effects  of 
gravity;  but  to  represent  it  as  being  gcneralty 
superior  to  the  plain  rail,  is  a  mani!cst  error.— Ed. 
Af  .M. 

%  Contrary  to  general  opinion,  and  demonstrably 
erroneous.  A  ton  of  h  .man  passengers  will,  in 
e»ery  point  of  view,  be  always  of  incalculably  more 
importance  than  a  ton  of  any  oilier  commodity 
whatever.— Ed.  M.  M. 


RAILWAY  BULKS. 

indispensable,  nay,  even  imperative,  for 
the  welfare  of  the  community. 

10.  That  on  taking  a  survey,  the 
preliminary  step  towards  the  formation 
of  every  railway,  it  will  eventually  be 
found  most  economical,  as  regards  our 
daily  commerce  and  intercourse,  to 
preserve  one  perfect  level,  from  one 
extremity  of  the  kingdom  to  another,  as 
much  as  possible  ;  the  inequalities  of 
the  surface  would  be  easily  made  up  by 
due  attention,  in  taking  the  proper 
levels  at  each  extremity  of  tbe  line  of 
every  railway ;  if  we  contemplate  the 
power  of  locomotive  steam -engines, 
which  is  to  enable  us  daily  to  remove 
millions  of  tons  of  merchandise  along 
railways,  we  surely  cannot  be  at  a  loss 
to  remove  mountains  into  valleys  by- 
temporary  railways,  and  thereby  make 
one  uniform  level  throughout. 

11.  That  no  expense  which  may  be 
incurred  by  forming  the  grand  trunks 
in  direct  lines  and  perfect  levels  could 
be  felt,  when  we  reckon  the  revenue  to 
arise  from  the  conveyance  of  millions 
of  tons  of  merchandise.  Live-stock  of 
every  description,  as  well  as  innumer- 
able vehicles  for  the  daily  convenience 
of  passengers,  which  this  improved 
method  of  internal  communication  would 
annually  circulate  through  the  very  heart 
of  the  kingdom,  in  each  direction  * 

12.  That  in  the  execution  of  this  plan, 
and  its  general  tendency  in  every  town 
and  village,  we  find  profitable  employ, 
ment  for  the  poor  for  many  years,  if 
not  for  ages  to  come,  both  in  Great 
Britain  and  Ireland ;  and  on  its  comple- 
tion, by  having  superseded  the  general 
necessity  of  animal  power,  we  release 
millions  of  acres  now  required  for  the 
production  of  food  for  horses,  and  there- 
by gain  an  accession  of  territory,  as  effec- 
tually as  if  taken  from  the  sea,  and  in 
extent  equal  to  the  support  of  our 
present  population. 

Thomas  Gray. 

Exeter,  March  29,  i83G. 

•  The  question  which  is  at  issue,  is  here  begged 
altogether;  and  wh  it  Is  worse,  not  fairly  begged. 
It  is  this  simp  y:  By  which  plan— the  straight  or 
the  circuitous— will  the  fewest  miles  of  railway  be 
required  to  meet  the  demands  of  the  existing  traffic 
of  the  county  ?  We  advocate  the  latter  because  it 
is  as  plain  an  that  two  and  two  make  four,  that  the 
circuitous  way  is,  generally  speaking,  and  for  alt 
practical  purposes,  tbe  shortest.— Ed.  MM. 
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COURT    OF    COMMON    FLEAS,  GUILDHALL, 
25th  FEB.,  1836. 

Before  Lord  Chief  Justice  Tindal,  and  a  Special 
Jury. 

MACINTOSH  0.  (TBBINCTON. 

(Conelnrtecl  from  p.  512.) 
Evidence  for  the  Defendants. 
Mr.  Stephens,  examined  by  Mr.  Rotch. 

I  am  a  draper  at  Bridport.  In  1821,  I 
purchased  two  dozen  socks,  composed  of  two 
linings  of  cloth,  and  India-rubber  between 
them  ;  they  were  publicly  offered  for  sale. 

Mr.  Attorney-General,  by  permission  of  the 
defendants'  Counsel,  stripped  the  cloth  off 
both  sides  of  the  India-rubber  in  the  sock 
produced ;  he  then  handed  to  the  Jury  one  of 
Mr.  Stephens's  socks,  and  one  of  the  plain- 
tiffs,— "  Be  so  good,  gentlemen,  as  to  look 
at  that  which  has  had  the  cloth  torn  off  from 
each  side  of  the  plate  of  India-rubber,  and 
compare  it  with  the  thin  and  flexible  one  of 
Macintosh's. 

Mr.  William  Hull,  examined  by  Mr.  Gurney. 

I  am  a  glover  in  Wood-street,  Cheapside. 
(The  socks  were  handed  to  the  witness.)  I 
had  in  my  shop  in  1822,  socks  of  this  de- 
scription; and  by  reference  to  my  stock- 
book,  I  find  I  had  small  quantities  at  various 
times,  five,  ten,  or  twelve  dozen  at  a  time ;  it 
was  an  article  of  sale,  but  I  think  more  in  the 
hands  of  Messrs.  Nalder  and  Co. 

Mr.  Green,  examined  by  Mr.  Serjeant 
Talfourd. 

I  have  been  in  the  habit  of  making  bal- 
loons for  a  great  number  of  years,  solely 
under  my  own  superintendence  and  that  of 
my  son.  My  first  ascent  was  in  the  year 
1821.  I  manufactured  miniature  balloons 
before  that.  The  upper  part  of  a  balloon 
should  be  flexible.  1  made  it  sufficiently  air- 
tight and  water-proof  by  forming  it  of  a  dou- 
ble and  treble  texture,  with  a  solution  of 
India-rubber;  some  parts  were  double,  and 
other  parts  treble.  I  have  a  miniature  fac- 
simile of  the  top  of  that  balloon.  The  flexi- 
ble cement  for  uniting  this  substance  I 
formed  entirely  of  India-rubber  dissolved  in 
oil  of  turpentine,  I  used  the  cement  which 
I  have  mentioned  in  forming  the  seams  of 
the  balloon;  it  was  made  and  exhibited  in 
the  Pantheon,  in  Oxford-street,  for  months, 
without  a  stitch  being  put  into  it ;  it  de- 
pended only  on  the  seams  which  held  it  to- 
gether. Where  the  surface  was  sufficiently 
large  I  strained  it  on  frames,  which  was  the 
case  in  varnishing  all  the  silk.  I  used  an 
instrument  for  the  purpose  of  varnishing  my 
balloon;  I  coated  over  the  surface  uniformly, 
and  when  the  moisture  and  oil  had  been 
sufficiently  evaporated,  so  as  to  become  ad- 
hesive, or  nearly  dried,  I  applied  a  second 
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coating  of  the  solution  in  the  same  way;  and 
a  third  also,  in  proportion  to  the  porous  state 
of  the  silk  ;  and  probably  a  fourth.  Having 
in  that  manner  prepared  that  piece  of  silk,  I 
took  another  piece  of  silk  of  the  same  dimen- 
sions, and  went  through  the  same  process, 
distending  that  and  coating  it  over  in  tbe 
same  way;  I  considered  it  completed  then 
for  uniting,  if  it  was  sufficiently  adhesive.  If 
it  had  got  too  dry,  from  the  heat  of  the  at- 
mosphere in  summer  time,  I  have  been  com- 
pelled to  moisten  the  surface  of  tbe  varnish 
with  oil  of  turpentine  before  I  coated  it. 
Many  superficial  feet  were  double  and  treble, 
not  less  than  40  feet  at  the  top  and  20  feet  at 
the  bottom,  where  extra  strength  is  required. 
The  bulk  of  the  balloon  consisted  of  silk, 
which  is  only  single,  but  not  with  this  coating 
upon  it;  that  cement  did  not  form  the  var- 
nish; tbe  varnish  is  a  separate  thing  from  the 
cement  which  unites  it  together — it  is  very 
differently  prepared.   I  united  the  pieces  of 
silk  where  they  were  double  or  treble  by  pres- 
sure only.   I  found  by  that  means  they  be- 
came one  substance  firmly  united,  making  the 
balloon  air-proof  or  gas-proof.    In  addition 
to  that  we  always  varnish  the  whole  balloon 
after;  it  has  a  polished  surface,  in  order  that 
any  shower  of  rain  may  clean  it.   Since  the 
time  when  I  made  that  balloon,  in  1821,  I 
have  made  two  others.   I  made  miniature 
balloons  from  a  boy,  but  I  made  some  of  a 
double  texture  for  at  least  twenty-five  years; 
during  that  time  I  have  employed  a  flexible 
cement.   I  never  had  occasion  to  vary  the 
process  in  the  least.    I  believe  no  person  ex- 
cept myself  ever  succeeded  in  making  a  per- 
fect solution  with  oil  of  turpentine  and  India- 
rubber.  The  miniature  balloons  were  exposed 
publicly  for  sale  in  my  shop ;  they  were  not 
all  made  on  tbe  same  principle.   The  pecu- 
liarity of  the  large  balloon  was  being  manu- 
factured without  stitching,  with  a  cement 
formed  as  described ;  there  was  some  little  dif- 
ference where  the  seams  were;  they  were 
united  with  that  substance,  but  there  was  an 
additional  substance  in  it  in  order  to  prepare 
the  surface  to  receive  it,  because  it  does  not 
adhere  so  well  on  a  smooth  surface  as  upon 
those  which  are  not  smooth.   This  phial 
contains  some  of  the  solution  prepared  by  me 
[a  very  thin  solution  of  the  while  India- 
rubber,  such  as  the  shoemakers  make].  In 
May,  1822, 1  constructed  another  balloon  on 
the  same  principle.    When  the  coronation- 
balloon  was  exhibited  at  the  Pantheon,  I  at- 
tended for  the  purpose  of  explaining  its  con- 
struction.   I  did  not  force  it  on  them,  be- 
cause it  was  not  a  productive  exhibition ; 
but  still  if  any  ingenious  persons,  who  had 
been  making  an  experiment,  had  come  to  me 
and  asked,  1  should  have  answered  them  sa- 
tisfactorily.   I  did  not  tell  the  cement  I 
used,  or  how  I  did  it.   The  description  of 
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balloon  tight;  but  we  are  often  obliged*  to  re- 
place it,  if  it  is  a  varnish  made  of  India- 
rubber.    I  have  not  got  any  of  the  other 
cement  made  of  India-rubber  and  other  ma- 
terials ;  I  have  not  had  occasion  to  use  it  for 
some  time.    I  have  used  for  uniting  two 
pieces  together  cement  made  of  India-rubber 
and  other  materials,  to  unite  the  seams  of 
the  balloon,  but  not  at  the  time  to  which  I 
now  allude.    Gum-mastic  and  India-rutfber, 
dissolved  in  tbe  turpentine,  is  the  cement- 
one  for  a  smooth  surface,  and  the  other  for  a 
rough  one,  or  a  varnish.   As  far  as  the  bal- 
loon itself  is  concerned,  I  have  applied  tbe 
compound  cement  to  the  balloon  often,  be- 
cause 1  have  frequently  torn  my  balloon  half 
a  dozen  times  while  it  was  being  filled.  1 
have  applied  the  compound  cement  to  unite 
tbe  double  folds  where  it  is  quadrupled.  For 
tbe  seams  I  employ  the  compound  cement. 
I  bought  a  cloak  at  Macintosh's,  I  think  last 
September.     Till  within  the  last  twelve 
months,  1  have  never  seen  water-proof  cloaks 
exposed  for  sale,  except  Mr.  Macintosh's, 
manufactured  in  that  way.   Turpentine  is 
rather  a  dear  article  of  late ;  that  is  why  coal- 
oil  has  become  an  article  of  commerce  more 
than  it  otherwise  would  be. 


pipes  I  use  for  the  purpose  of  carrying  tbe 
gas  from  the  main  to  the  balloon,  are  of  silk 
or  linen ;  that  is  a  very  imperfect  sample 
there  [referring  to  specimen] — that  has  been 
lying  about.    All  the  remains  of  the  corona- 
tion-balloon, which  was  destroyed  in  tbe  sea 
off  fieachy  Head,  I  applied  for  that  purpose 
Which  were  at  all  applicable  to  it.  The 
other  fragments  of  tbe  balloon  that  were  not 
ussd  for  pipes,  I  had  out  part  of  it  into  very 
large  pieces;  and  before  1  discovered  that 
they  were  useful  for  that  purpose,  I  used 
them  to  throw  over  my  shoulders ;  1  used 
one  large  one  as  a  gig-oover,  which  my  son 
has  also  used,  and  I  have  given  several  of 
them  away  to  my  friends.    I  did  not  explain 
tbe  manner  in  which  1  made  the  cement  any 
further  than  it  was  formed  of  India-rubber ; 
1  did  not  tell  how  I  formed  it ;  whenever  the 
question  was  asked  rae  what  varnish  I  used,  I 
always  said  India-rubber,  and  so  it  always 
was  for  the  best  balloons  I  made.    I  do  not 
varnish  now  with  India-rubber,  for  tbe  best 
of  reasons— because  it  is  of  no  use.    I  still 
use  India-rubber  for  tbe  purpose  of  uniting 
tbe  seams  together  to  the  parts  where  tbe  silk 
is  double.    I  first  read  a  description  of  mak- 
ing a  varnish  from  lndia-rubler  by  Blanch, 
ard,  which  I  found  was  not  a  good  one,  and 
could  not  be  made  to  answer  so ;  but  I  have 
made  it  myself  perfect  since.    No  balloon 
was  ever  made  cemented  together  until  I 
cemented  one.   I  never  found  my  experi- 
ments of  dissolving  India-rubber  in  spirit  of. 
turpentine  to  fail,  as  all  these  gentlemen  did, 
except  on  the  first  trial*  ;  latterly  I  have 
found  them  uniformly  succeed. 

Cross-examined  by  Mr.  Attorney-General. 

The  first  of  my  ascents  I  made  on  the  19th 
of  July,  1021,  in  a  balloon  manufactured  of 
dissolved  India-rubber,  in  the  way  I  have 
stated  ;  the  first  large  one  I  ever  made.  Those 
I  call  miniature  balloons  varied  in  size  from 
one  foot  in  diameter  to  six  or  seven.  I  have 
no  jpeoiraens  made  before  1833,  except  that 
pipe.  India-rubber  was  well  known  from  the 
time  I  was  a  child  to  be  used  for  varnish ;  it 
was  used  by  Blanchard  and  others,  but  they 
never  could  make  a  varnish  of  it  to  last. 
However,  tbe  India-rubber  was  handed  down 
to  me  from  Blanchard;  I  took  tbe  hint  from 
him.  1  first  made  double  balloons  by  means 
of  India-rubber;  the  miniature  ones  twenty- 
live,  or  from  that  to  thirty  years  ago.  No 
one  has  ever  assisted  me  since  but  my  son. 
I  have  not  mentioned  to  any  one  except  my 
son  the  mode  of  doing  it.  I  have  explained 
that  it  was  done  with  India-rubber,  and  in  a 
manner  superior  to  any  other  balloon  made 
before.  Tbe  India- robber  varnish  renders  a 
single  fold  impervious  to  air,  but  it  is  not 
durable  to,  it  is  not  permanent.  Jt  is  by 
means  of  that  I  render  the  single  part  of  the 


Re-examined  by  Mr.  Serjeant  Tatfourd. 

I  have  not  known  any  thing  of  coal-oil  by 
that  name,  nor  any  other  name,  till  these  last 
twelve  years.  The  varnish  at  this  time  is 
made  with  India-rubber  ;  but  there  are  other 
substances  to  prevent  the  action  of  the  coal- 
gas.  I  could  not  get  coal-oil  without  wait- 
ing a  long  time  for  it.  I  should  have  been 
satisfied  with  three  or  four  pints  a  week.  I 
have  distilled  the  coal  oil  found  swimming  on 
tbe  surface  of  the  water.  It  is  a  very  simple 
process ;  all  distillations  are  simple.  Tlie 
oil  comes  perfectly  as  soon  as  the  separation 
takes  place. 

Mr.  George  Green,  examined  by  Mr.  Rotch. 

I  am  son  of  the  last  witness.  I  was  in  the 
habit  of  assisting  my  father  in  the  manufac- 
ture of  balloons — both  the  miniature  and  the 
large  balloons.  I  was  acquainted  with  the 
solution  that  my  father  used  at  the  time  he 
made  his  coronation-balloon  in  1820.  I 
used  to  assist  in  cutting  the  India-rubber  up 
into  shreds.  Tbe  solution  was  composed  of 
India-rubber  and  oil  of  turpentine,  and  that 
was  applied  to  tbe  manufacture  of  tbe  minia- 
ture balloons,  which  were  of  double  texture; 
we  covered  it  with  a  cement  by  means  of  a 
brush,  and  the  two  surfaces  were  put  to- 
gether, and  formed  a  double  substance,  and 
then  they  were  worked  up  into  balloons.  I 
attended  my  father  at  those  places  where  he 
exhibited  his  balloons;  some  who  came  to 
look  at  the  balloon  have  asked  me  the  nature 
of  the  solution  and  of  what  tbe  va/niah  was 
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composed,  and  they  have  always  received  a 
correct  answer — that  the  varnish  is  a  solution 
of  India-rubber  in  turpentine.  I  had  a  cloak 
made  from  the  old  balloon,  and  have  worn  it 
in  travelling  outside  of  coaches.  Many  have 
said,  "  What  a  nice,  convenient  thing  this 
is,  what  is  it  made  of!"  In  that  case  1  have 
told  them,  "  It  is  a  piece  of  Mr.  Green's 
balloon."  I  believe  I  said  then  it  was  made 
of  a  balloon  cemented  together  by  a  solution 
of  India-rubber.  I  have  seen  the  tube  pro- 
duced used  to  convey  the  gas  from  the  main 
to  the  balloon;  it  was  made  with  the  old 
materials,  covered  by  means  of  the  com- 
pound cement  laid  on  with  a  brush  and  then 
placed  together.  The  cement  was  India- 
rubber  dissolved  in  oil  of  turpentine,  with  a 
portion  of  gum-mastic. 


Cross-examined  by  Sir  W.  FolUtt. 

Where  an  article  has  been  previously  var- 
nished over,  then  we  are  obliged  to  use  the 
compound  coment ;  because  the  India-rubber 
cement  having  (he  mastic  would  not  adhere 
to  the  oil  surface,  it  is  too  smooth,  and  it  has 
to  be  prepared.  This  pipe  is  made  of  what 
we  call  the  compound  cement.  To  anybody 
that  asked  me  how  the  varnish  was  made,  I 
answered,  that  it  was  composed  of  a  solution 
of  India-rubber  dissolved  in  oil  of  turpentine. 
I  have  heard  my  father  asked  how  the  solu- 
tion was  made,  and  he  has  always  told  them, 
though  I  never  heard  him  enter  particularly 
into  the  way. 

Mr.  Edward  Spencer,  examined  by  Mr, 
Gurney. 

I  know  both  Mr.  Green  and  his  son ;  have 
seen  him  cementing  the  parts  of  his  balloons 
together.  In  1822,  on  asking  Mr.  Green  the 
nature  of  the  cement,  he  told  me  that  the 
preparation  used  was  India-rubber  dissolved 
in  spirits  of  turpentine.  I  have  seen  him 
dissolve  the  India-rubber,  and  partly  assisted 
him,  as  early  as  1822.  I  had  a  part  of  the 
coronation-balloon  given  to  me  at  the  time; 
I  have  not  used  it  as  a  cloak.  It  was  im- 
pervious to  water,  here  is  the  fragment  of  it 
[producing  it]— I  have  had  it  by  me  from 
1822  to  the  present  time. 

Cross-examined  by  Mr.  Attorney' General. 

I  have  never  seen  gum-mastic  employed  by 
Mr.  Green  ;  I  think  I  have  beard  him  speak 
of  it  as  a  composition  used  in  forming  some 
of  the  seams,  or  repairing  a  tear  or  a  fracture. 
I  have  attended  a  little  to  chemistry,  and  1 
know  what  coal-oil  is ;  I  have  distilled  some. 
I  have  been  at  three  extensive  gas-works- 
Brick- lane,  the  Vauxhall,  and  the  Dorset- 
street— and  all  that  I  have  ever  seen  has  been 
a  film  or  filament,  so  difficult  to  obtain  that 
I  could  not  get  it  till  a  fortnight  after;  I 
wanted  it  for  a  solvent  for  India-rubber,  i 


swear,  that  for  years  I  have  hoard  Mr.  Green, 
the  father,  explain  to  a  great  number  of  per- 
sons how  be  made  the  solution  of  india- 
rubber  with  turpentine. 

Mr.  John  J  dams,  examined  by  Mr.  Botch, 

I  am  an  old  acquaintance  of  Mr.  Green's, 
who  gave  me  a  cloak  made  of  a  fragment  of 
the  coronation- balloon ;  I  wore  it  for  about 
nine  years,  during  which  time  it  proved  air 
and  water  tight. 

Dr.  Hancock,  examined  by  Mr.  Serjeant 
Tal/ourd. 

I  am  a  physician,  and  have  been  a  good 
deal  engaged  in  botanical  researches.  I  have 
been  a  good  deal  abroad  in  British  Guiana. 
I  saw  water-proof  articles  exhibited  for  sale 
in  Demerara  in  the  years  1812  and  1813— 
cloaks  and  hoods.  I  have  seen  gaiters  at  Rio 
Para,  but  not  in  Demerara.  Examined  those 
cloaks  and  other  articles  particularly,  with  a 
view  to  ascertain  their  texture  and  nature ; 
they  appeared  to  me  to  be  constructed  in  the 
same  manner  as  bad  been  represented  to  me  a 
year  or  two  before  at  Rio  Para,  thus — the  milk 
of  the  hevea  was  spread  over  one  piece  of 
cloth  with  a  brush,  or  somehow  or  other,  I  do 
not  exactly  remember  how — and  another 
texture  was  laid  upon  it,  whether  of  silk  or 
cotton,  and  then  it  was  finished  ;  it  was  dried 
in  a  short  time  by  being  exposed  to  the  sun* 
It  was  no  secret  in  Demerara  in  what  man- 
ner they  were  made;  they  were  exposed  openly 
for  sale.  These  articles  were  not  much  com- 
mended in  the  colonies ;  there  was  a  preju- 
dice against  them,  for  what  reason  I  do  not 
know — but  I  do  not  think  they  were  very 
extensively  sold  in  the  colonics,  and  there  is 
to  this  day  a  prejudice  against  them.  I 
think  the  articles  were  not  made  in  Deme- 
rara, because  they  had  a  prejudice  against 
them  even  when  they  were  brought  there. 

Mr.  Serjeant  Wilde  read  the  passage  from 
Humboldt's  "  Personal  Narrative"  (see  Me- 
chanics' Magazine,  No.  659,  p.  510). 

Mr.  Serjeant  fFiWe.—That  is  the  defend- 
ants' ease,  my  Lord. 

The  Attorney-General. — My  learned  friend, 
Mr.  Serjeant  Wilde,  would  represent  men  of 
science  as  ready  to  prostitute  themselves  for 
any  purpose  for  which  they  may  be  wanted— 

Mr.  Serjeant  Wilde. — That  is  your  trans- 
lation. 

The  Attorney- General. — Ready  to  do  nnd 
say  any  thing  that  may  gain  the  object 
for  which  they  are  subpoenaed  as  witnesses.  It 
is  marvellous  if  scientific  men  are  so  venal 
and  unprincipled^  And  for  this  reason,  be- 
cause, with  all  the  industry  and  wealth  which 
has  been  contributed  to  upset  this  valuable 
patent,  the  parties  have  not  been  able  to  pro- 
duce one  scientific  witness  who  could  give 
any  information  on  the  subject  in  their  b 
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half.  Mr.  Brande,  Mr.  Warburton,  Mr. 
Daniel,  Mr.  Phillips,  Mr.  Cooper,  Dr.  Tur- 
ner, Mr.  Aitken,  Dr.  Fitton,  and  Mr.  Chil- 
dren,  are  not  venal  men.  Men  of  science, 
who  have  devoted  themselves  to  those  liberal 
and  generous  pursuits,  are  of  a  higher  nature 
than  has  been  described  by  my  learned  friend 
for  the  purposes  of  this  cause.  They  may 
differ  upon  some  debateable  point  as  to  whe- 
ther the  boiling  sugar  with  steam  or  with  oil 
may  be  more  or  less  dangerous— that  may  be 
vexata  questio,  in  which  scientific  men  might 
fairly  and  honourably  entertain  different 
opinions:  but  all  scientific  men  are  unani- 
mously agreed  in  favour  of  the  plain- 
tiffs. Mr.  Spencer,  who  knows  about  as 
much  of  chemistry  as  my  friend  or  my- 
self,  who  try  to  get  up  enough  for  the 
purpose  of  a  Nisi  Prius  cause,  is  the  only 
scientific  witness  produced  as  a  counter- 
balance to  Mr.  Brande,  whose  name  has  a 
European  reputation,  and  the  other  eminent 
gentlemen  I  have  mentioned.  Mr.  Macin- 
tosh, in  June,  1823,  took  out  this  patent. 
From  the  moment  the  patent  was  taken  out, 
manufacturing  began ;  it  was  carried  on  ex- 
tensively, although  not  so  extensively  and 
profitably  as  it  has  been  within  the  last  few 
years,  from  the  very  moment  the  patent 
passed  the  Great  Seal— for  several  years  at 
Glasgow  large  quantities,  and  afterwards  at 
Manchester.  He  made  large  quantities  for 
the  Government  of  the  country ;  an  order  he 
had  from  the  Ordnance-office  to  the  amount 
of  4  or  500/.  in  March,  1824.  No  one  ap- 
peared as  a  rival  for  more  than  ten  years 
after  the  patent  was  taken  out;  no  one  ques- 
tioned his  right  to  the  patent;  and  no  other 
cloaks  possessing  those  qualities  were  exposed 
to  sale.  About  a  twelvemonth  ago,  Messrs. 
Ellis  and  Everington,  in  a  manner  not  re- 
flecting credit  upon  them,  took  up  the  manu- 
facture of  the  article;  under  pretence  that 
they  have  bought  some  man's  patent,  they 
label  their  cloaks,  "  Fanshawe's  Improved 
Patent  India- Rubber  Waterproof  Cloth." 
There  is  no  such  person  as  Fanshawe  in  ex- 
istence, there  is  no  such  patent  to  be  bought; 
this  is  pure  invention.  If  there  is  such  a 
patent,  why  is  it  not  produced?  Says  my 
learned  friend,  "  We  do  not  like  to  tell  you 
the  secret  by  which  we  manufacture  our's." 
Why,  it  is  very  odd  that  it  should  be  a  secret, 
if  it  be  a  patent.  I  thought  my  friend  told 
us,  in  his  very  energetic  and  eloquent  ad- 
dress, that  the  price  which  you  give  for  a 
patent  is,  that  you  give  in  a  specification  a 
full  and  fair  disclosure  to  the  public  of  all. 
What  do  you  think  of  a  case  which  begins  by 
stating  what  is  utterly  false?  They  are  not 
contented  even  to  come  into  fair  and  honour- 
able competition  with  Mr.  Macintosh;  but 
they  say  they  have  got  a  patent,  which  patent 
does  not  exist;  and  if  they  begin  by  stating 


what  is  false,  they  will  not  be  very  scrupu- 
lous with  regard  to  the  means  which  they  em- 
ploy in  getting  evidence  to  support  a  plan 
that  is  thus  based  upon  falsehood.  They 
will  not  venture  to  produce  one  human  being 
who  could  give  you  any  account  of  the  man- 
ner in  which  their  article  is  manufactured, 
because  they  knew  they  could  call  no  person 
who  would  not  have  said  that  process  had 
been  servilely  copied  and  stolen  from  Mr. 
Macintosh's  manufacture;  and,  peradveu- 
ture,  the  person  whom  they  called  might  have 
been  some  person  decoyed  from  the  employ- 
ment of  Mr.  Macintosh  himself;  therefore 
they  closed  their 'case  without  venturing  to 
produce  such  a  witness.  Although  my  friend 
was  very  eloquent  upon  the  point,  that  we 
did  not  call  all  witnesses  who  were  concerned 
in  every  branch  of  our  manufacture,  yet  he 
has  not  produced  any  of  his  owa  manufac- 
turers, because  they  only  would  have  corro- 
borated our  case  with  regard  to  the  piracy 
and  the  infringement    1  know  no  species  of 
property  that,  if  it  does  exist,  ought  to  be 
more  respected  than  property  in  a  patent. 
The  first  objection  is,  that  the  invention  is 
not  fit  subject  of  a  patent.    Now,  it  will  be 
enough  for  me  to  say  that  there  is  no  such 
plea  upon  the  record;  there  is  no  such  ob- 
jection in  their  enumeration  of  objections  to 
which  we  are  entitled  under  Lord  Brougham's 
Act  of  Parliament.   The  process  seems,  in- 
deed, very  simple;  and  all  things  seem  sim- 
ple when  they  are  discovered.    The  sublime 
theory  of  gravitation  itself  was  discovered  by 
Sir  Isaac  Newton  from  seeing  an  apple  drop 
from  a  tree  to  the  ground  ;  and  what  can 
seem  more  simple  than  the  discovery  of  Mr. 
Watt  with  regard  to  the  steam-engine?  It 
was  perfectly  well  known  before  that  steam 
might  be  condensed,  and  that  if  you  con- 
densed steam  by  the  injection  of  cold  water, 
a  vacuum  was  produced.   The  only  difficulty 
he  had  was  advancing  one  step;  and  I  may 
say  that  that  step  changed  the  history  of  the 
world.    It  was  such  a  step  that  Mr.  Mac- 
intosh took.    The  thing  had  never  been 
known  in  this  country  before,  and  it  is,  there- 
fore, the  subject  of  a  patent,  and  it  is  a  most 
valuable  discovery :  he  was,  in  point  of  fact, 
the  person  who  did  introduce  this  invention, 
which  has  now  become  an  important  article 
of  British  commerce.    Supposing  it  to  be  the 
subject  of  a  patent,  my  learned  friend's  se- 
cond objection  is,  that  this  specification  is 
not  sufficient — first,  that  it  claimed  too 
much  ;  and,  secondly,  that  it  does  not  fairly 
disclose  that  which  Mr.  Macintosh  meant. 
The  words  of  the  objection  are,  "  that 
coal-oil  cannot  be  produced  or  made  di- 
rectly in  making  coal-gas,  and  the  coal-oil 
is  not  the  immediate  produce  of  the  coal-gas, 
and  that  coal-oil  is  too  indefinite."  The  de- 
fendants wished  to  prove  that  there  was  only 
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a  thin  film  or  filament  that  was  ever  to  be 
found  floating  on  the  surface  of  the  water  in 
gas-tanks,  &c;  I  have  proved  that  there  was 
produced  in  a  separate  state  of  coal-oil  as 
much  as  would  swim  a  boat  at  any  time— ■ 
that  in  the  metropolis  you  might  have  be- 
tween 3  and  4,000  gallons  a  week.    And  all 
the  witnesses  proved  that  coal-oil  was  well 
and  generally  known  by  that  name.    If  Lord 
Tenterden's  directions  are  taken,  and  a  fair 
and  candid  judgment  exercised,  it  will  be 
found  that  the  specification  is  framed  so  that 
it  effectually  answers  its  purpose,  aud  de- 
scribes what  is  the  invention,  claims  what  is 
the  invention,  and  abjures  all  that  had  been 
previously  done.    It  does  not  claim  all  flexi- 
ble cement,  as  has  been  argued,  for  it  goes  on 
to  describe  what  is  the  nature  of  the  manu- 
facture that  is  claimed.   You  are  to  note,  ac- 
cording to  the  case  of  King  and  Arkwright, 
the  title  and  specification  are  to  be  taken  to- 
gether; and  then  you  are  not  to  take  one 
sentence,  one  line,  or  one  word  of  the  specifi- 
cation, but  to  look  at  it  as  a  whole,  and  to 
see  what  is  the  fair  and  just  interpretation 
that  ought  to  be  put  upon  it.    The  words  of 
the  specification  are,  not  any  flexible  cement, 
but  by  a  "  flexible  cement  in  manner  herein- 
before described" — he  claims  as  his  discovery 
the  cement  hereinbefore  described,  and  the 
application  of  that  cement.    The  second  ob- 
jection is,  that  we  do  not  by  this  specification 
sufficiently  describe  bow  the  oil  is  obtained, 
and  bow  it  is  to  be  used.    Let  me,  gentlemen, 
remind  you,  that  is  no  part  of  the  invention 
that  is  claimed;  but  it  was  necessary  for  us 
to  describe  a  known  solution,  because  it  is 
the  application  of  that  known  solution  for 
which  we  claim  our  patent.— -(The  Attorney- 
General  went  through  the  specification, com- 
menting upon  it  in  answer  to  Serjeant  Wilde's 
observations.) — This  patent  is  not  taken  out 
exclusively  to  make  water-proof  articles  for 
the  purpose  of  wearing  apparel;  it  may  be 
applied  to  a  tarpaulin,  as  a  covering  to  a  cart 
or  a  haystack — where  it  is  wholly  immaterial 
whether  it  smells  like  otto  of  roses,  or  whe- 
ther it  is  as  offensive  as  assafoetida.  There 
is  nothing  in  this  specification  to  exclude  the 
crude  oil  nor  the  rectified  oil,  you  use  cither. 
The  question  is  not  as  to  the  smell  of  the  ar- 
ticle, but  whether  it  is  impervious  to  air  and 
water,  and  it  is  admitted  that  they  are;  they, 
therefore,  answer  the  purpose  proposed  in  the 
patent.   As  to  the  way  of  purifying  the  oil 
for  making  articles  for  fine  purposes,  all  the 
witnesses  agreed  it  was  to  be  distilled.  You 
merely  put  it  into  a  retort,  you  raise  the  re- 
tort to  the  degree  of  heat  that  makes  this 
come  over,  it  rises  before  the  impure  articles, 
they  remain  behind,  and  it  is  afterwards  col- 
lected in  a  pure  and  rectified  state.  Now 
that  is  known  to  every  tyro.  The  specification 
would  have  been  ludicrous,  if  it  had  described 


this  process.  You  are  not  to  state  in  the 
specification  that  which  is  known  to  all  man- 
kind; you  are  to  communicate  asecret,  some 
new  information,  to  tell  the  world  that  which 
they  did  not  know — not  to  lengthen  an  in- 
strument by  stating  that  which  may  have 
been  known  for  centuries.  Our  not  calling 
workmen  as  witnesses  to  prove  how  the  solu- 
tion was  made,  was  not  because  this  was  not 
the  matter  in  controversy;  it  was  how  the  so- 
lution was  used,  and  that  we  have  proved  by 
calling  witnesses  who  have  been  examined  be- 
fore you.  But  then,  says  my  learned  friend, 
you  have  departed  from  your  own  specifica- 
tion, and  your  patent,  therefore,  ought  to  be 
wholly  upset.  I  say  that  the  specification 
has  been  strictly,  and  literally,  and  rigorously 
pursued  down  to  the  present  hour.  Is  it 
material  whether  the  brush  be  moved  by  the 
hand,  or  by  power  obtained  from  a  steam- 
engine  J  I  f  that  doctrine  of  my  friend's  were 
to  prevail,  there  is  not  a  valid  patent  two 
years  old  now  upou  the  records  of  the  Court 
of  Chancery,  for  it  invariably  happens  that 
(such  is  the  spirit  of  improvement  in  this 
country)  scarcely  a  specification  is  filed  but 
there  is  some  improvement.  What  is  the 
patentee  to  do  ?  Is  he  to  renounce  the  subse- 
quent improvements,  or,  if  he  avails  himself 
of  after  discoveries,  is  he  to  be  taunted  with 
having  departed  from  his  own  specification, 
and  that  he  shall  lose  the  property  which 
ought  to  be  so  valuable  to  him  1  The  only 
departure  is  an  abridgment  of  labour,  and 
a  facility  in  the  manner  in  which  the 
machinery  is  now  applied.  The  specifica- 
tion also  does  not  say  it  must  be  done  in 
the  specific  mode  described,  but  uses  the 
words  "  or  other  suitable  means."  What 
is  the  test  of  the  specification?  It  is  that 
the  article  may  be  made  according  to  the 
specification,  and  five  or  six  witnesses,  who 
merely  read  the  specification,  deriving  no 
information  from  any  other  quarter,  receiving 
no  instructions,  nor  directions,  made  the 
article;  and  it  was  produced  before  you,  the 
two  sides  closely  adhered,  and  every  single 
specimen  was  proved  to  be  impervious  to 
water  and  to  air.  The  next  plea  is,  that  the 
invention  is  not  new;  that  it  was  publicly- 
practised  and  used  by  divers  persons,  yet  they 
do  not  produce  all  these  persons,  nor  venture 
to  give  one  tittle  of  evidence  with  respect  to 
them.  That  it  was  publicly  known  and  used, 
is  what  they  undertake  to  prove.  I  will  refer 
to  a  case  that  lays  down  the  law  upon  this 
subject,  I  think  very  accurately  and  per- 
spicuously— 1  mean  the  case  of  Lewis  v.  Marl- 
ir,g  (10th  Barnewall  and  Cresswell).  This 
case  decided  that  the  use  must  have  been  a 
public  use,  unless  it  could  be  shown  affirma- 
tively that  the  patentee  bad  a  knowledge  of 
the  subject  in  its  imperfect  state  from  the 
invention  of  another  person,    The  pateqt 
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granted  to  the  plaintiff  for  improve* 
xncnts  on  shearing  machines  for  shearing  or 
cropping  woollen  and  other  cloths.  Pica, 
not  guilty.    At  the  trial  before  Lord  Tenter- 
den,  at  the  Westminster  sittings  after  last 
Trinity  Term,  it  appeared  that  the  patent 
in  question  was  granted  in  1818,  and  the 
plaintiffs  in  their  specification  (which  was 
accompanied  by  a  drawing)  claimed  as  their 
invention,  thirdly.  *'  the  application  of  a  pro- 
per substance  fixed  on  or  in  the  cylinder 
A,  to  brush  the  surface  of  the  cloth  to  be 
shorn ;"  and,  fourthly,  *•  the  desired  method  of 
shearing  cloth  across  from  list  to  list  by  a  rota- 
tory cuter."  The  brush  for  the  surface  of  the 
cloth  was  soon  found  to  be  useless,  and  the 
plaintiffs  never  sold  any  machines  with  it. 
On  this  ground  the  defendant  contended  that 
they  had  claimed  too  much,  and  thereto:  e  the 
patent  was  void.    A3  to  the  fourth  thing 
claimed,  the  defendant  contended  that  it  was 
not  new,  and  proved  that  a  similar  machine 
was  in  use  at  New  York  twenty  years  ago, 
and  that  a  specification  of  it  was  sent  over  in 
1811  to  one  Thompson  residing  at  Leeds, 
who  employed  two  engineers  to  manufacture 
a  machine  from  it;  but  this  was  never  finished 
in  consequence  of  the  disturbances  made  by 
the  Luddites.    This  specification  was  shown 
to  several  persons,  but  the  machine  was.  never 
brought  into  use.    It  appeared  also,  that  in 
1816  a  model  for  a  machine  to  shear  from 
list  to  list  by  means  of  a  rotatory  cutter  was 
brought  over  from  America  by  one  Smith, 
and  he  showed  it  to  three  or  four  persons  in 
his  manufactory,  but  no  machine  was  ever 
made  from  it,  nor  was  it  publicly  known  to 
exist ;  and  Smith  always  used  machines  ma- 
nufactured by  the  plaintiffs.    It  appeared 
also,  that  many  years  ago  one  Coxon  had 
made  a  machine  to  shear  from  list  to  list, 
which  was  tried  by  a  person  called  on  behalf 
of  the  defendant,  but  he  did  not  think  it 
answered,  and  soon  discontinued  the  use  of 
it'*   There  is  ten  times  stronger  evidence  of 
prior  use  and  knowledge  than  you  have  had 
adduced  in  the  trial  of  this  cause.   "  For 
the  defendant  it  was  contended  that  this  evi- 
dence deprived  the  plaintiffs  of  the  right  to  a 
patent,  as  their  invention  was  not  new.''  Now 
you  shall  hear  what  Lord  Tenterden  said. 
Lord  Tenterden  observed  at  the  trial,  "  that 
as  the  invention  of  the  machine  for  shearing 
from  list  to  list  by  a  rotatory  cutter  had  not 
been  generally  used  or  known  in  this  country, 
the  plaintiff's  might  be  considered  the  in- 
ventors within  the  meaning  of  the  Statute 
21  Jac.  I.  c.  3,  s.  6,  notwithstanding  the 
specification  and  the  model  which  had  been 
brought  over  from  America,  and  the  making 
of  a  machine  to  work  in  that  manner  by 
Coxon;  and  his  Lordship  left  to  the  Jury  the 
questions  whether  it  had  been  generally 
known,  an'1  v%  patent  had  been 


infringed  by  the  defendants.  The  Jury  found 
a  verdict  for  the  plaintiffs in  that  case,  as 
I  hope  they  will  in  this.    On  an  application 
made  to  the  Court  for  a  new  trial,  Mr.  Justice 
fiayley  observed,   "  If  the  model  brought 
from  America  had  been  seen  by  the  plaintiff, 
he  could  not  afterwards  have  claimed  to  be 
the  inventor;  but  if  I  discover  a  certain,  thing 
for  myself,  it  is  no  objection  to  my  claim  to 
a  patent  that  another  also  has  made  the  dis- 
covery, provided  I  first  introduced  it  into 
public  use.    Here  is  no  ground  to  doubt  that 
the  plaintiffs  were  the  inventors  of  the  ma- 
chine, and  first  introduced  it  into  public  use.** 
I  will  call  your  attention  to  another  case, 
Jones  and  Pearce,  respecting  the  suspension- 
wheel.    Jones  had  a  patent  granted  to  him 
for  a  wheel  of  a  particular  construction  ;  it 
was  proved,  that  before  the  patent  was  taken 
out,  a  wheel  exactly  upon  the  same  principle 
had  been  made,  that  two  carts  upon  that 
principle  had  been  made  and  had  been  used 
by  a  gentleman  near  the  t»wn  of  Derby; 
and  therefore  it  was  strongly  contended  oa 
the  part  of  the  defendant  that  the  invention 
was  not  new,  but  Mr.  Justice  Patteson  de* 
cided  in  favour  of  the  patentee.     Now  upon 
these  principles  I  hope,  this  cause  will  be 
decided.    I  will  now  examine  the  proofs  that 
have  been  brought  forward,  that  the  inven- 
tion is  not  new.   First,  the  sock,  which  h 
a  piece  of  solid  caoutchouc  cut  and  placed 
between  two  layers  of  linen.    This  is  not  at 
all  upon  the  principle  of  our  invention ;  which 
is,  that  the  India-rubber  be  applied  in  a 
state  of  solution.    We  next  have  Mr.  Green, 
the  aeronaut,  who  says,  he  addicted  himself 
to  ballooning  from  the  time  he  was  twelve 
years  of  age,  and  that  he  learned  from  Mr. 
Blanchard,  his  great  predecessor,  that  India- 
rubber  might  be  usefully  employed  in  mak- 
ing a  varnish.    Then  he  thought  that  India- 
rubber  (this  was  his  ewn  discovery)  might  be 
applied  to  unite  the  two  folds  of  silk  where 
it  was  desirable  that  the  balloon  should  be 
double,  and  he  did  this.   But  I  cannot  help 
thinking  that  it  was  with  the  gum-mastic 
cement  that  the  double  pieces  of  the  corona- 
tion balloon  were  united;  he  was  not  aware 
that  the  India-rubber  alone  was  sufficient 
for  the  purpose,  but  employed  a  strong  cement 
made   of  India  rubber   and  gum-mastic* 
But  what  does  he  say  with  regard  to  making 
it  known  1  He  says,  **  I  never  told  it  to  any 
human  being,  and  no  person  6aw  me  conduct- 
ing this  process  except  my  son ;"  and  the  soa 
contradicts  his  father,  for  he  says  not  only  he 
told  it  himself,  buthe  has  heard  his  father  tell 
it — as  says  also  Mr.  Spencer.    Now,  gentle* 
men,  which  are  you  to  believe — Mr.  Green, 
young  Mr.  Green,  or  Mr.  Spencer  t  But 
Mr.  Green's  cement  is  not  the  same  as  our's, 
he  employed  oil  of  turpentine  and  gom* 
mastic  along  with  India-rubber,  and  to  it  is 
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clear  it  was  a  compound  cement,  and  not  the 
cement  for  tbe  application  of  which  our  pa- 
tent was  taken  out.    Tbe  exhibition  of  tbe 
balloon,  though  it  were  to  thousands,  was 
not  a  publication  of  its  construction;  tbe 
spectators  could  hot  tell  whether  it  was  of 
©ne  fold  or  two,  or  how  the  seams  were 
united.    The  publication  depends,  therefore, 
upon  what  is  said  by  his  son,  and  what  is 
said  by  the  attorney,  in  contradiction  to 
that  which  Green  himself  has  solemnly  sworn. 
The  last  witness  on  this  point  knew  nothing 
about  tbe  matter;  he  went  up,  he  had  a 
shred     the  wreck  of  the  coronation-balloon, 
but  he  never  heard  bow  it  was  made.  The 
passage  in  Baron  Humboldt's  book  proves 
nothing,  even  supposing  bis  fabrics  had  been 
united  by  the  pure  milk  of  the  hevea.  My 
friend  may  just  as  well  say  that  barley  is  the 
same  as  beer  or  as  alcohol,  and  milk  as 
toasted  cheese,  as  that  the  milk  taken  from 
the  hevea  is  the  same  a*  the  dissolved  caout- 
chouc.   The  observations  which  I  have  made 
with  regard  to  Humboldt  apply  to  the  Doctor 
from  Demerara,  and  show  that  that  process 
is  entirely  different.    These  were  merely  ex- 
periments, which  had  failed  on  account  of 
this  caseous  substance,  which  was  of  so  of- 
fensive a  smell  that  they  could  not  bo  used, 
and  they  had  altogether  been  discontinued, 
t  have  now  to  draw  your  attention  to  John- 
son's patent.   The  part  of  his  specification 
in  question  is  this . — "  As  to  the  water- 
proof compound  I  proceed  as  follows: — After 
tbe  linen,  woollen,  cotton,  or  silk  stuffs,  or 
cloths,  hats,  or  leather,  are  prepared  by  the 
above-described  blanching  lixivium,  I  stretch 
them  into  a  frame,  and  having  dissolved 
caoutchouc  or  India-rubber  in  spirits  of  tur- 
pentine (the  smell  of  which  is  taken  off  by  oil 
of  wormwood)  and  spirits  of  wine,  in  equal 
quantities,  the  caoutchouc  (having  become  a 
varnish)  I  spread  with  a  large  piece  of  the 
undissolved  caoutchouc  (instead  of  a  sponge 
or  brush)  upon  the  wrong  side  of  tbe  pre* 
pared  stuff,  or  cloth,  or  leather,  and  then  sift 
over  it."    He  does  not  pnt  another  piece,  but 
"  sift  over  it  any  coloured  cloth,  or  silk,  or 
worsted,  or  cony,  or  other  wool,  cut  fine  in 
the  same  manner  as  flock-paper  is  made,  and 
being  left  to  dry  for  aday  or  two  by  the  flock, 
by  its  adhesion  to  the  caoutchouc,  is  equal  to 
any  lining."   This,  gentlemen,  is  a  patent,  I 
believe,  like  the  great  majority,  that  fall  still- 
born, are  never  brought  into  operation- 
there  is  no  proof  that  one  single  specimen 
ever  was  made  from  1797  down  to  1836; 
and  whether  it  was  for  a  flock-paper  or  cloth 
for  garments,  there  is  no  pretence  for  saying 
that  it  is  at  all  of  the  same  nature  as  the  pro- 
cess described  by  Mr.  Macintosh.   Mr.  Han- 
cook's  patent,  dated  in  1S25,  is  brought  for- 
ward, but  no  subsequent  discovery,  no 


subsequent  use,  no  subsequent  process,  no 
subsequent  application  of  anything  that  may 
have  since  been  discovered,  can  in  the  slight- 
est degree  affect  the  validity  of  Mr.  Mac- 
intosh's patent;  and  although  it  is  there 
mentioned  that  the  coal-oil  should  be  recti- 
fied, it  is  not  necessary  that  it  should  be 
highly  rectified  for  many  purposes,  and  so 
to  have  introduced  these  words  would  have 
rendered  the  patent  void.    My  friend  has 
tried  to  throw  some  ridicule  on  the  Che- 
mical Club.     Gentlemen,  I  should  have 
thought  the   memory  of  Dr.  \Vollaston 
might  have  been  treated  with  more  respect ; 
he  was  a  distinguished  member  of  that  club, 
which  was  a  focus  of  information,  to  which 
every  discovery  made  in  the  most  dis- 
tant parts  of  the  empire  was  soon  conveyed, 
its  merits  tested,  and  a  judgment  pronounced. 
All  the  members  who  have  been  examined 
say,  if  there  had  been  such  a  process  known 
they  must  have  been  acquainted  with  it,  and 
they  hailed  it  as  a  discovery  of  the  greatest 
importance.    If  you  decide  that  the  patent 
is  good,  the  infringement  has  been  proved,— 
one  of  the  defendant's  cloaks,  put  forth  as 
Faushaw's  patent,  has  been  bought  by  a  wit- 
ness, and  pieces  of  it  analysed  by  chemists, 
(Messrs.  Phillips  and  Garden),  who  say  that 
they  have  no  doubt  but  that  it  is  the  same  as 
Macintosh's. 

The  Lord  Chief  Justice  then  proceeded  to 
sum  up,  but  was  in  a  short  time  stopped  by 
the  Jury,  who  returned  a  verdict  for  the 
plaintiffs. 


BRITISH  MUSEUM. 

Sir, — I  beg  to  call  the  attention  of 
your  readers  to  a  petition  about  to  be 
presented  to  Parliament,  praying  for  a 
reform  in  the  management  of  the  British 
Museum ;  the  opening  of  the  establish- 
ment in  the  Easier,  Whitsun,  and 
Christmas  weeks,  and  during  certain 
hours  on  Sundays ;  and  for  the  erecting 
of  a  detached  fire-proof  reading-room 
for  evening  visitors.  Of  the  necessity 
for  these  alterations  and  improvements 
there  can  be  no  question;  and  if  the 
petition  were  signed,  as  I  think  it  will 
be,  by  a  very  considerable  number  of 
persons,  its  highly  valuable  objects  would 
be  obtained. 

lain,  Sir, 

Youw,  &e. 

*.  S.  A. 
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IMPROVED  THR03TLE  FRAME-SPINDLE. 


Sir,— The  above  figure  shows  a  thros- 
tle frame-spindle  of  a  different  con- 
struction from  those  in  ordinary  use.  The 
principal  advantages  which  this  form  of 
spindle  has  over  the  oilier  forms  are,  first, 
less  tendency  to  vibrate,  on  account  of  the 
collar  which  supports  its  top  end  being 
placed  quite  close  to  the  flyer;  it  is  aUo 
much  lighter,  and  for  this  reason  it  may 
be  driven  at  a  very  great  speed;  and  as 
the  spindle  has  no  vibratory  motion,  the 
strain  on  the  thread,  occasioned  by  the 


friction  of  the  bobbin,  is  very  uniform. 
The  only  disadvantage  in  this  plan  is, 
that  when  the  thread  breaks,  it  is  rather 
difficult  to  piece,  as  the  thread  has  to  be 
pulled  through  the  hole  in  the  tube  or 
stud  which  supports  the  bobbin,  by  means 
of  a  wire  hook ;  but  this,  I  think,  is  more 
than  compensated  for  by  the  draw  of  the 
bobbin  being  so  very  uuiform,  that  the 
thread  seldom  breaks,  unless  a  part  of  it 
happens  to  be  bad,  and  in  this  case  it 
should  be  brolcen. 

1  have  had  a  spindle  on  this  principle 
working  for  a  considerable  time  now, 
inaking°  thread,  and  it  answers  its  pur. 
pose  well.  The  quantity  of  draw  of  the 
bobbin  may  be  altered  at  any  time,  by 
placing  a  cloth  washer,  of  the  proper 
size,  on  the  top  of  the  flanch  of  the  tube 
which  supports  the  bobbin.  It  more 
draw  is  wanted  for  any  purpose,  than  can 
be  easily  obtained  in  this  way,  a  groove 
may  be  turned  in  the  top  flanch  of  the 
bobbin,  so  as  to  receive  a  string,  winch 
is  pressed  against  the  bobbin  by  means 
cf  a  small  weight. 

I  cannot  show  the  method  of  slipping 
—that  is,  the  way  in  which  the  bobbins 
are  taken  off  and  put  on  to  the  machine, 
without  another  sketch.  I  have  a  very 
speedy  method  of  doing  this,  and  will 
give  "it,  as  also  the  way  of  carrying  the 
Twist  up  to  the  rollers,  if  the  machine 
is  nsed  for  spinning,  should  the  inven- 
tion be  fully  proved,  if  it  is  found  to  be 
a  good  one.  A  large  throstle-frame  cn 
this  principle  will  be  ready  and  working 
in  about  six  or  nine  months. 

In  the  engraving,  a  is  a  part  of  the 
rail  which  supports  the  bobbins,  and  o  is 
one  of  the  bobbins.    The  bobbin  works 
loose  on  a  stud,  which  is  fixed  to  the  rail 
a  •  the  stud,  together  with  the  rail  «, 
and  the  bobbin,  are  shown  in  section  ;  c 
i*  the  rail  which  holds  the  top  collars  of 
the  spindles;  and  d  is  the  rail  into  which 
the  foot  steps  of  the  spindles  are  fixed. 
The  two  last-named  rails  are  firmly  tixca 
to  the  framing  of  the  machine,  and  the 
rail  a  is  moved  up  and  down  by  means 
of  a  heart  motion,  to  build  the  thread  on 
the  bobbin.    The  dotted  line  shows  the 
thread,  and  the  arrows  point  out  the  way 
in  which  the  thread  passes  to  the  bobbin. 
It  will  now  be  seen  that  the  stud  on 
which  the  bobbin  works   must  be  a 
tube,  so  as  to  allow  the  thread  to  pass 
through  it. 
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If  the  flanch  on  the  tube  which  sup. 
ports  the  bobbin  was  made  very  large  in 
diameter,  the  thread  would  pass  on  to 
the  bobbin,  without  the  two  under  hooks 
on  the  flyer.  I  tried  this  plan,  and  it 
did  very  well;  except  when  the  bobbin 
was  near  the  lowest  point  of  its  up  and 
down  motion.  When  in  this  position, 
the  part  of  the  thread  at  the  flanch  got 
bo  far  behind  the  flyer,  that  the  part  of 
the  thread  betwixt  the  top  of  the  flyer 
and  the  flanch  came  in  contact  with  the 
flanch  of  the  bobbin  ;  but  I  do  not  think 
that  this  would  have  taken  place,  if  the 
flanch  on  the  end  of  the  tube  had  been 
made  a  little  larger  in  diameter. 

Yours,  Sec. 

James  Whitelaw. 

Glasgow,  MarcL  10,  l**3tl. 

ELECTUO-VEG  ETATJ0N*. 
Letter  III. 

Sir, — In  consequence  of  what  has  been 
advanced  in  my  two  preceding  letters, 
pp.  99,  and  402,  concerning  the  connex- 
ion between  the  electricity  of  the  atmos- 
phere and  vegetation,  I  request  the  pa- 
tience of  the  reader  while  I  take  a  review 
of  facts,  most  of  which  are  well  known, 
relative  to  the  peculiar  fitness  of  plants 
from  their  structure  and  properties,  aud 
from  the  nature  of  the  elements  by  which 
they  arc  surrounded,  for  receiv  ing  clec- 
trie  influence;  more  especially,  as  it  was 
hy  such  general  considerations  that  I  was 
induced  to  make  the  experiments  which 
evinced  the  great  superiority  of  their  con- 
ducting efficacy  to  those  of  all  other  sub- 
stances, and  which  have  received  such 
ample  additional  support  from  those  of 
Mr.  Wcckes.  The  several  branches  of 
the  subject  may  be  stated  as  follows: 
1st.  Amid  the  immense  diversities  of  the 
vegetable  kingdom,  there  are  several  im- 
portant particulars  in  which  they  bear  a 
common  relation  to  electricity.  The 
solid  fabric  of  a  plant,  in  a  state  of  com- 
plete separation  from  its  fluid  contents,  is 
a  perfect  non-conductor,  impermeable  to 
electricity  ;  it  is  every  where,  in  the  line 
of  its  trunk,  branches,  and  roots,  bored 
with  capillary  tubes  of  such  extreme  mi- 
nuteness, as  to  be  discernible  only  by  the 
higher  magnifying  powers  of  the  micros- 
cope. In  proportion  to  its  dimensions,, 
its  branches  and  roots  are  divided  into 
innumerable  slender  and  tapering  rami- 
fications, spreading  on  every  side  in  the 


atmosphere  and  the  soil  to  a  wide  extent 
beyond  its  central  stem  or  trunk;  and 
while  the  general  form  of  the  branches 
and  roots  is  rounded  with  a  smooth  and 
even  polished  surface,  the  former  are 
f  urnished  with  buds  or  leaves  which  have 
uniformly  acute  extremities.  Now  this 
is  a  fabric  admirably  adapted  for  the 
reception  of  conducting  liquids  destined 
to  be  acted  upon  by  the  electricity  of  the 
surrounding  elements.  The  dry  fabric, 
itself  unsusceptible  of  electric  influence, 
confines  the  action  of  the  subtle  fluid  to 
its  liquid  contents ;  its  capillary  tubes 
are  exactly  fitted  to  facilitate  the  rise 
and  diffusion  of  liquids  possessing  con- 
ducting virtues,  by  the  action  of  electri- 
city :  the  passage  of  such  liquids  through 
capillary  tubes  having  been  proved  by 
the  numerous  and  decisive  experiments 
of  the  Abbe  Nollct*  to  be  greatly  in- 
creased by  electricity  in  degrees  advanc- 
ing with  their  minuteness. 

2nd.  That  the  sap  of  plants  is  a  pow- 
erful conductor,  appears  from  the  fact  of 
the  superior  conducting  virtue  of  the 
points  through  which  it  is  influenced ; 
for  when  these  points  in  common  with 
the  rest  of  the  solid  fabric  are  deprived 
of  their  liquids,  they  are  destitute  of  all 
conducting  virtue.  This  also  appears  in 
some  degree  from  the  composition  of  the 
sap,  as  it  consists  chiefly  of  water  and 
carbonic  acid ;  but  its  conducting  virtue 
must  be  much  aided  in  its  operation  by 
the  minute  tubes  through  which  it  re- 
ceives the  electric  influence.  By  its  ac- 
tion on  the  sap  under  such  circumstances, 
in  conjunction  with  those  mechanical 
causes  which  have  been  assigned  by  phy- 
siologists, we  shall  probably  be  enabled 
to  find  the  easiest  solution  of  the  fact, 
that  the  sap  advancing  through  succes- 
sive stages  is  mounted  to  the  utmost 
summit  and  extent  of  the  loftiest  trees. 
At  last,  a  continued  positive  electricity, 
acting  probably  in  those  strata  which 
surround  the  highest  trees  with  the 
greatest  energy,  from  its  distance  from 
the  humbler  vegetables,  and  from  the 
uninterrupted  motion  of  the  winds  at 
these  altitudes,  roust  act  in  addition  to 
capillary  attraction,  and  the  contractile 
motion  which  has  been  ascribed  to  the 
tubes  in  forwarding  the  general  result. 
I  have  observed  it  greatly  promoting  the 


•  See  Priestley**  HUtoiy  of  Electricity,  pp.  Jsj 
-U5. 
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rise  of  a  liquid  in  strips  of  porous  paper; 
and  strongly  incline  to  the  opinion  that, 
as  the  subtle  fluid  extracted  from  oxygen 
gas  in  the  lungs  is  the  primary  cause  of 
the  circulation  of  the  blood  in  animals, 
to  which  the  structure  and  mechanical 
motions  of  the  heart  and  blood-vessels 
are  only  accessaries,  so  the  same  subtle 
fluid  iu  the  atmosphere  is  the  primary 
cause  of  the  rise  and  diffusion  of  the  sap 
in  plants,  to  which  the  structure  of  their 
tubes,  and  the  contractile  influence  to 
which  they  are  said  to  he  subjected,  are 
likewise  only  accessaries.  The  sap,  like 
the  blood  of  animals,  contains  the  mate- 
rials for  the  nutrition  of  the  fabric  ;  and 
the  electric  fluid  introduced  from  its 
upper  extremities  must  not  only  act 
through  the  sap-vessels  in  drawing  it 
upwards,  thus  promoting  the  absorption 
of  the  moisture  from  the  soil  in  a  state  of 
comparative  negation  by  the  fine  extre* 
milies  of  the  roots ;  hut,  being  the  gene- 
ral  cause  of  chemical  action,  it  must  give 
rise  to  those  separations  and  combina- 
tions of  oxygen,  carbon,  and  hydrogen, 
by  which,  in  concurrence  with  the  secre- 
tory vessels,  the  various  juices  and  solids 
of  the  plaut  are  produced,  and  gradually 
enlarged  and  matured. 

3d.  The  atmosphere  in  a  state  of  dry- 
ness, or  separation  from  its  clouds  and 
vapours,  being  a  non-conductor  and  elec- 
tric, is  admirably  adapted  for  retaining  a 
portion  of  the  electric  fluid,  and  gradu- 
ally imparting  it  to  the  points  of  vegeta- 
tion. Were  this  element  a  free  conduc- 
tor, it  would  at  once  transmit  the  electrio 
matter  to  the  earth  in  a  manner  so  uni- 
form and  universal,  that  an  equilibrium 
would  he  constantly  maintained;  but 
being  invested  with  the  opposite  pro- 
perty, large  portions  of  it  are  lodged  in  it 
fn  a  state  of  readiness  to  be  imbibed  by 
those  myriads  of  conducting  pipes  which 
issue  up  almost  every  where  from  the 
earth,  and  from  their  peculiar  structure 
convert  it  to  the  most  useful  purposes. 
So  great,  indeed,  is  the  quantity  of  elec- 
tric matter  which  is  furnished  from  this 
mighty  electric,  that  not  all  these  myriads 
of  potent  conductors  can  so  far  exhaust 
it,  as  that  some  sensible  degrees  of  posi- 
tive electricity  are  not  always  discover- 
able in  it,  during  the  day  season  at  least, 
which  is  the  period  of  active  vegetation. 
As  the  electric  property  of  the  air  in 
union  with  Us  gaseous  state  brings  it  in 
constant  contract  with  the  extremities  of 


plants,  so  its  winds  must  be  of  great  use 
in  imparting  its  electricity  to  the  stiff 
points  of  the  buds  and  germs.  Triturat- 
ing on  these  living  erabyos  of  vegetation 
in  successive  volumes,  it  must  convey  to 
them  continually  fresh  portions  of  the 
fluid;  thus  producing  that  first  excite- 
ment of  the  vegetating  principle  by.  which 
its  dormant  euergies  are  awakeued  in  the 
spring  season.  This  influence  applies 
in  the  greatest  degree  to  the  loftier  vege- 
tation, where  it  is  most  required  j  but 
every  vegetative  shoot,  whether  from  the 
surface  of  the  soil,  or  from  herbs  and 
plauts  of  every  altitude,  is  finely  fitted 
to  imbibe  electricity  from  the  strata  of 
air*  v  h  which  it  is  contiguous  ;  probably 
the  re  dection  of  the  sun's  rays  from  a  dry 
surface  of  earth  on  a  bright  day, 'affords 
copious  supplies  of  electric  matter  to  the 
grasses  and  herbs  as  they  emerge  from  it. 

4th.  Clouds  and  vapours  form  another 
source  from  whence  plants  are  supplied 
with  electric  matter;  and  their  acute  ex- 
tremities are  active  organs  in  obtaining 
this  supply.    Cold  has  been  generally 
assigned  as  the  cause  of  the  condensation 
of  vapour ;  and  the  peculiar  coldness  of 
buds  and  leaves  has  been  alleged  as  the 
reason  why  it  is  attached  to  them  in  the 
form  of  water,  in  greater  abundance  than 
to  other  substances.     But,  upon  this 
principle  alone,  how  can  we  account  for 
the  pearly  drops  which  attach  so  exclu- 
sively to  the  pointed  extremities  of  the 
grasses,  and  which  appear  like  rolling 
orbs  upon  the  cabbage,  strawberry,  and 
many  other  herbs  ?  Grasses  in  proportion 
to  their  length  and  acuteness  are  the 
most  potent  even  of  vegetable  conduc- 
tors ;  and  these  are  the  most  distinguish- 
ed for  the  avidity  with  which  they  attract 
the  dew-drops  at  the  approach  of  even- 
ing, and  for  being  the  last  to  part  with 
them  as  the  morning  sun  advances.  If 
the  fibrils  of  the  strawberry-leaf,  of  the 
alpine  wall-cress,  &c.  be  examined  with 
the  microscope  on  a  dewy  morning, 
beautiful  globules  will  be  seen  attaching 
exclusively  to  the  extremities  of  the 
points ;  in  the  former,  these  points  are  of 
considerable  length,  and  placed  at  con- 
venient distances  from  each  other,  for  the 
purpose  of  electric  action  on  the  surface 
of  the  leaf;  in  the  latter,  the  arrangement 
of  the  points  is  so  curious,  that  the  design 
can  hardly  be  questioned:  numerous 
upright  stems  arise  every  where  from  the 
surface  of  the  leaf,  branching  into  font 
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.  smaller  fibrils,  terminating  in  acute 
poiuts,  to  each  of  which  a  small  glo- 
bule of  water  attaches,  while  a  larger 
one  decorates  the  common  centre  at  the 
apex  of  the  stem  !  Every  advantage  is 
thus  given  for  electric  action  ;  the  pro- 
cess of  condensation  by  cold  is  aided  by 
electricity;  the  liquid  nutriment  is  cjpi- 
ously  conveyed  to  the  leaf,  together  with 
a  large  portion  of  its  kt  electricity  of 
vapour.''   As  dews  thus  afford  nourish- 
ment in  union  probably  with  a  vital 
principle  which  operates  to  cause  the  se- 
veral processes  of  vegetation  in  the 
humbler  herbs  and  grasses ;  so  when  the 
moisture  arising  from  the  soil  advances 
higher,  and  remains  lunger  in  the  atmo- 
sphere in  the  form  of  fogs,  it  is  attracted 
by  the  larger  shrubs,  and  appears  to  be 
'  of  peculiar   use  in  the   late  autumn, 
winter,  and  early  spring  seasons,  hy  che- 
rishing our  evergreens,  hawthorn  hedges, 
&c,  to  which  it  manifestly  attaches 
copiously.     Evergreens,  indeed,  have 
smooth  surfaces;  but  is  it  not  reason- 
able to  think,  that  in  addition  to  the  ac- 
tion of  their  edged  extremities,  when 
the  more  active  leaves  of  deciduous 
plants  are  removed,  their  pores  have  a 
considerable  conducting  energy  in  im- 
bibing the  electric  matter  together  with 
the  moisture  ?  Again,  nothing  is  more  evi- 
dent than  that  the  thorns  of  the  hawthorn, 
gooseberry,  &c,  are  active  agents  in  at- 
tracting these  vapours,  and  condensing 
them  on  their  extremities. 

The  clouds  of  the  higher  strata  of  the 
atmosphere  appear  to  be  formed,  not  by 
moisture  from  the  soil,  as  in  the  case  of 
dews  and  fo^s,  but  from  the  evaporation 
produced  by  the  action  of  the  solar  beams 
upon  the  leaves,  and  upon  the  waters  of  the 
ocean.  That,  in  addition  to  the  conden- 
sation caused  by  cold  currents  of  air,  they 
are  acted  upon  in  a  similar  manner  by 
the  electric  attraction  of  the  loftier  ve- 
getation, there  appears  every  reason  to 
conclude  both  from  analogy  and  from 
fads.  So  powerful  is  their  attraction  in 
some  of  the  more  detached  islands  of  the 
western  ocean,  that  they  are  a  principal 
means  of  furnishing  their  inhabitants 
with  water.  In  those  situations  in  which 
a  few  trees  form  almost  the  only  medium 
of  electric  communication  between  the 
clouds  and  the  earth,  the  fluid  concen- 
trating its  action  upon  them,  they  are  de- 
scribed as  "  perfect  alembics;"  one  spe- 
cies in  the  Isle  of  Ferro  *«  distilling 


water"  so  copiously  from  its  leaves,  as 
to  have  received  the  name  of  "  the  foun- 
tain-tree, "  and  as  such  supplying  the 
natives  with  this  essential  of  life.  The 
property  which  trees  show  in  those  pecu- 
liar circumstances  in.  so  extraordinary  a 
degree,  is,  no  doubt,  exerted  in  all  cases 
in  which  clouds  are  accumulated  around 
them.    When  they  are  forming,  and  ga- 
thering to  rain,  a  contrary  process  ap- 
pears to  take  place  in  the  soil  from  that 
of  yielding  moisture,  as  it  imbibes  it. 
May  not  this  arise  from  the  positive 
electricity  causing  a  reverse  process  in 
the  leaves  and  upper  ramifications  of 
trees,  to  that  which  obtains  under  a 
bright  sunshine  ?    The  electric  matter  is 
propelled  through  their  pores,  and  from 
the  adjacent  soil,  causing  a  negative 
electricity  in  both  ;  when  a  large  portion 
of  electric  matter  is  absorbed,  carrying 
with  it  copious  supplies  of  moisture,  both 
to  the  trees  and  to  the  earth.    It  accord, 
ingly  accumulates  in  increasing  drops  as 
it  approaches  what,  under  those  circum- 
stances, has  been  aptly  termed  the  thirsty 
earth.    For,  though  not  always  actually 
dry,  it  appears,  from  the  few  observations 
1  have  made,  to  be  always  attractive  in 
showery  weather,  or  when  the  clouds  are 
forming  for  rain.     This,  as  has  been 
hinted,  is  the  reverse  of  what  occurs  in 
the  formation  of  dews  and  fogs,  and  ap- 
pears to  commence  on  the  removal  of 
these  lesser  vapours  ;  which,  having  dis- 
charged their  office,  and  subsided,  a 
grander  effort  is  made  for  imparting  a 
new  supply  of  water  and  electric  matter 
at  'once  to  the  leaves  and  roots  of  vege- 
tables in  general,  and  of  the  loftiest  trees 
in  particular.    The  principle  of  evapo- 
ration is  universally  changed  for  that  of 
absorption;  so  powerful  an  electricity 
has  accumulated  from  the  clouds,  that 
the  fluid,  together  with  the  small  portion 
of  moisture  with  which  it  is  combined, 
is  propelled  downward,  till  additional 
supplies  of  them  have  been  introduced 
into  both  the  plants  and  the  soil,  when 
the  atmosphere  clears,  and  the  ordinary 
process  of  evaporation  is  resumed  with 
the  increasing  number  and  strength  of 
the  solar  rays. 

The  distinction  which  I  have  made 
between  the  causes  of  dew  and  fog,  and 
those  of  clouds  and  rain,  has  arisen,  chiefly 
from  observations  on  glass  vessels  inverted 
on  the  soil.  When  the  atmosphere  has 
been  at  and  below  the  dewy  point  during 
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the  two  last  months,  moisture  has  arisen 
from  the  soil,  forming  dews,  hoar  frost, 
and  fog  or  haze :  w  hether  the  latter  has 
been  attended  with  auy  deposition  of 
moisture  from  the  atmosphere,  I  have 
not  been  ahle  to  determine.  The  former 
settle  chiefly  upon  the  grasses  and  herbs, 
and  the  latter  upon  the  evergreens  and 
shrubs.  Daring  the  rainy  days  and 
nights  no  moisture  arose  from  the  soil, 
the  inverted  glass  remaining  dry.  On 
March  5th,  I  observed  that  a  dampness 
had  arisen,  and  continued  in  the  glass 
from  7  a.  m.  till  2  p.  m.  ;  but  from  3  to 
6  p.  m.  the  dampness  disappeared  from 
the  glass,  and  on  breathing  into  it  this 
moisture  again  was  absorbed.  From 
some  former  observations,  I  inferred  that 
this  change  in  the  soil  might  prove  the 
precursor  of  rain,  although  there  was  at 
the  time  little  alteration  in  the  clouds, 
which  appeared  rather  light  and  lofty ; 
hut  at  about  half-past  6  a  sudden  and 
heavy  shower  fell  which  continued  till 
near  8.  At  10  p.  m.  the  atmosphere  had 
become  transparent,  and  some  dampness 
began  to  appear  in  the  glass ;  but  some 
rain  commencing  the  next  morning  the 
dampness  did  uot  accumulate.*  F  suspect 
a  similar  effect  J9  produced  on  the  ex- 
tremities of  plants  when  clouds  gather 
to  rain  (evaporation  from  the  leaves  re- 
quiring the  action  of  strong  light) ;  and 
consequently  that  a  general  tendency  to 
absorption, both  in  the  plants  and  soil,  are 
the  attendants  of  its  approaches.  From 
some  accurate  experiments  related  by 
Mr.  Williams  in  his  "  Climate  of  Great 
Britain,"  pp.  66,  67,  it  appears  that  a 
strong  positive  electricity  in  a  heavy 
cloud  first  produces  a  negative  state  on 
the  atmosphere  and  earth  beneath,  which 
on  falling  in  rain  leaves  the  former  in  a 
state  strongly  positive  with  respect  to  the 
earth.  From  these  causes  absorption 
will  be  produced  in  both  the  soil  and  in 
its  vegetable  productions  during  rain, 
and  on  its  approaches ;  while,  in  propor- 
tion as  the  atmosphere  at  the  spot  where 
the  clouds  are  condensed  to  rain  is 
elevated  above  the  earth  and  contiguous 
to  the  trees,  it  will  cause  a  positive  elec- 
tric state  in  them  with  regard  to  it  after 
the  discbarge,  making  the  sap  to  mount 
upward,  and  the  general  process  of  eva- 
poration from  the  leaves  to  proceed.  This 

•  The»e  ehanire*  in  the  soil  with  the  approach™ 
of  rain  and  of  fine  weather,  have  been  repeatedly 
confirmed  by  tubtequent  observation?. 


process  ceasing  during  the  absence  of  the 
sun,  the  soil  for  a  time  on  still  mornings 
appears  to  become  positive  in  regard  to 
the  atmosphere ;  and  its  moisture  com- 
bining with  the  electric  matter  iu  the 
gaseous  form  rises,  and  is  quickly  con- 
densed by  the  cold  which  this  process  pro- 
duces, in  conjunction  with  the  attraction 
of  the  herbs  and  grasses  thus  increased 
in  vigour. 

"  In  countries  which  are  uncultivated 
the  weather  is  mostly  in  the  extremes. 
Rain  when  it  comes  takes  the  form  of  an 
overwhelming  flood,  not  gently  entering 
into  and  moistening  the  soil,  but  rushing 
along  the  surface,  tearing  up  one  place, 
strewing  another  with  debris,  and  red  tiring 
both  to  a  state  of  indiscriminate  ruin ; 
while  scarcely  has  the  flood  gone  by, 
when  the  returning  heat  evaporates  the 
little  moisture  which  is  left  behind,  and 
burns  up  the  coarse  and  scanty  vegeta- 
tion which  the  rains  had  fostered."^ 
That  all  these  evils  must  be  much  miti- 
gated, aud  even  converted  into  their 
opposites  by  the  presence  of  a  sufficient 
number  aud  variety  of  plants  in  a  stale  of 
improvement  by  cultivation,  will,  I  trust, 
be  in  some  measure  evident  to  the  intel- 
ligent reader  from  the  remarks  which 
have  been  already  offered;  but  it  is 
hoped  will  still  further  appear  on  direct** 
ing  our  attention  to  the  electrical  rela- 
tions of  light  and  of  the  soil  upon  vege- 
tation, which  must  be  reserved  for  a 
future  occasion. 

I  remain,  Sir,  yours  respectfully, 

T.  Pink. 

IMPROVED  METHOD  OF  TAKING  LEVELS. 

Sir, — In  the  first  number  of  the  Ma- 
gazine of  Popular  Science,  it  is  stated 
that  a  Telford  medal  was  awarded  last 
year  to  Mr.  GravatU  C.  E.,  for  a  pair 
of  levelling  staves  that  enabled  the  sur- 
veyor to  read  off  the  observation  at  once, 
instead  of  its  being  reported  to  him  by 
the  assistant,  the  levelling  staff  being 
graduated  from  the  bottom  as  usual,  and 
painted  in  black  and  white. 

Now,  sir,  1  beg  to  state  that  I  have 
been  in  the  habit  of  reading  off  my  ob- 
servations in  a  similar  manner  for  about 
ten  or  twelve  years  past,  with  white 
painted  staves,  the  divisions  and  figures 


t  Library  of  En'eitaioing  Knowledge,  vo'.  x*. 
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being  in  black,  ami  varnished,  and  the 
ends  capped  with  metal. 

I  generally  use  two  pair  of  staves  ;  one 

1>air  six  feet,  and  the  other  twelve  feet  in 
ength.  Thus,  when  the  altitude  is  above 
six  feer,  I  avoid  the  inconvenience  and 
delay  attendant  on  the  sliding  up  of  the 
common  staves.  The  telescope  of  my 
level  is  thirty  inches  focal  distance,  with 
an  aperture  of  nearly  two  inches ;  so  that 
I  can  read  off  with  much  greater  expe- 
dition, and  more  correctly  than  with  the 
common  levetand  staves. 

In  taking  a  series  of  levels,  made  by 
order  of  the  Ouse  Bank  Commissioners, 
over  a  tract  of  upwards  of  thirty  thousand 
acres,  during  the  year  1834,  I  used  the 
above-mentioned  staves  of  my  own  con- 
struction ;  the  levels  were  taken  in  sta- 
tions of  one  furlong  in  length,  i.  e.  the 
staves  were  placed  110  yards  from  the 
instrument  each  way;  and  when  the  wea- 
ther is  favourable,  I  dan  read  off  correctly 
to  the  hundredth  part  of  the  foot,  and 
have  frequently  takeu  circuits  of  from 
three  to  twelve,  and  even  eighteen  miles, 
with  a  difference  of  from.one-fifth  to  half 
an  inch  only ! 

In  the  same  paper  we  are  informed,  that- 
Mr. Scott's  practice  is  tohaveooesidcof  his 
levelling  staff  painted  in  black  and  white,' 
and  the  other  side  red  and  white,  the  red 
side  being  graduated  225  feet  higher  than 
the  black  or  true  one.  I  had  my  staves 
divided  into  yards,  tenths,  and  hun- 
dredths, the  yards  being  numbered  with 
numerical  letters, and  the  tenths  in  Saxon 
figures;  the  smaller  divisions  I  subdi- 
vided into  four  pans.  A  yard  is  thus 
subdivided  into  400  parts. 

When  the  difference  of  the  level  of 
two  or  more  objects  at  a  considerable 
distance  from  each  other  is  required,  the 
difference  between  the  back  and  fore 
sights  is  the  difference  required:  thus 
the  process  of  reducing  the  observations 
sit  each  station  is  dispensed  with.  Now, 
if  the  levels  are  to  be  taken  in  yards 
as  well  as  feet,  it  is  only  necessary  to 
multiply  the  difference  between  the  back 
and  fore  sights  in  yards  by  three,  which 
gives  the  difference  of  the  sights  as  taken 
in  feet,  if  the  levels  are  correctly  taken. 
I  have  not,  however,  practised  this  me- 
thod for  five  or  six  years  past,  as  when 
I  have  made  an  observation  I  enter  it 
into  my  field-book,  and  take  a  second 
tight  before  the  staves  are  removed ;  and 
by  this  precaution  it  very  rarely  occurs 


that  a  mis*ake  is  made.  I  should,  how- 
ever, recommend  the  above,  or  Mr.  Scott's 
method,  to  the  young  engineer,  as  the 
safest,  and  likewise  the  most  correct. 

Within  the  last  twelve  years,  I  have 
taken  the  levels  over  about  forty  thou- 
sand acres  of  land  for  the  Commissioners 
of  the  Court  of  Sewers.  The  stations 
were  taken  in  furlongs.  I  had  a  set  of 
iron  figures  made,  and  stakes  driven  into 
the  ground  at  each  station,  level  with  the 
earth's  surface;  each  stake  was  numbered 
by  being  branded  with  the  above  figures, 
made  red  hot,  and  each  line  of  levels 
was  also  numbered,  and  a  fresh  series  of 
numbers  for  each  line  of  levels  (which  I 
found  necessary,  in  order  to  avoid  high 
numbers)  :  whence,  at'ier  taking  the 
levels  on  the  outside  of  this  tract  of 
land,  the  interior  lines  of  levels  were 

f>roofs  to  the  levels  taken  before,  the 
ines  of  levels  being  all  connected.  The 
plan  I  adopted  is  as  follows:— Supposing 
I  am  going  to  take  a  line  of  levels,  say 
No.  15  :-— 

No.  15.  From  station  23,  line  1,  to 
station  17,  line  9. 

My  observations  taken  in  the  field  are 
copied  into  a  book,  for  the  purpose  of 
reducing  them  to  a  certain  level :  whence, 
by  taking  the  rise  or  fall  in  line  15,  and 
comparing  it  with  the  difference  of  the 
level  of  station  23,  line  1,  and  station 
17,  line  9,  I  have  a  direct  proof  as  to  the 
correctness  of  the  levels  in  lines  I  and 
9,  as. also  that  of  No.  15,  just  taken. 

I  am,  dear  Sir,  yours  truly, 
James  Utting,  Civil  Engineer. 

Lynn  Regis.  March  12, 1836. 

ON  TUNING. 

Sir, — Several  of  the  first  mathema- 
ticians, as  well  as  musicians,  have  spent 
much  time  in  endeavouring  to  discover 
the  best  manner  of  tuning  instruments 
with  fixed  tones  (piano-fortes,  organs, 
&c),  though  their  endeavours  have  not, 
as  yet,  been  attended  with  the  desired 
success  ;  but,  without  branching  into  the 
depths  of  mathematical  science,  we  will 
see  how  far  the  practice  and  theory  of 
tuning  agree  together. 

The  system  most  in  use,  at  present, 
for  piano-fortes,  is  that  known  by  the 
name  of  equal  temperament ;  which  con- 
sists  in  dividing  the  imperfection  of  the 
scale  or  wolf,  as  it  is  generally  termed, 
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equally  amongst  the  12  major  keys.  This 
is  open  to  many  objections ;  for,  according 
to  this  system,  there  is  not  a  single  per- 
fect third,  fourth,  or  fifth  in  the  whole 
instrument.  Every  third  is  sharp,  and 
equally  sharp ;  every  fourth  sharp,  and 
equally  sharp;  and  every  fifth  flat,  and 
equally  flat :  therefore,  not  only  is 
every  major  key  rendered  imperfect,  but 
equally  and  similarly  imperfect.  This 
necessarily  destroys  that  difference  of 
character  that  should  exist  in  a  well, 
tuned  instrument  between  the  different 
major  keys.  And  the  minor  keys  arc 
liable  to  the  same  defect,  for  the  same 
reason.  Thus  is  dull  monotony  substi- 
tuted for  pleasing*  and  orderly  variety ; 
and  modulation  from  key  to  key  loses,  in 
a  gteat  measure,  the  very  object  of  mo- 
dulation, which  is  to  relieve  the  ear,  and 
cause  us  to  return  to  the  original  key 
with  increased  pleasure  ;  arising  from  the 
systematic  variety  of  the  different  keys 
through  which  we  have  successively 
passed.  All  those  chords  which  nature 
has  rendered  perfect  are  made  imperfect ; 
and,  in  those  instruments  where  chords 
are  made  to  sound  for  a  considerable 
time,  as  in  organs,  the  imperfection  of 
the  equal  temperament  is  most  striking. 

In  opposition  to  this,  we  have  unequal 
temperament ;  but,  as  the  equal  tempera- 
ment is  fixed  and  unalterable,  this  com- 
prises every  possible  variety  of  tuning. 
The  tuners  of  the  old  school  used  the 
unequal  temperament  in  their  bearings, 
which  were  tuned  by  fifths  and  octaves; 
and  "  The Wol  f  was  generally  thrown  into 
the  key  of  E  or  A  fiat.  The  more  modern 
tuners  comprise  their  acale  within  the 
fteptave,  and  tune  by  fourths  and  fifths  ; 
though  we  should  more  properly  say,  by 
thirds  and  sixths,  as  it  is  by  those  inter- 
vals that  the  scale  is  tried  and  regulated. 

Many  have  considered  that  the  fifth 
and  octave  are  the  only  two  perfect  in- 
tervals, but  the  third  and  sixth  should 
rather  be  considered  so,  for  we  may 
sharpen  or  flatten  both  fifth  and  octave 
very  considerably,  without  affecting  the 
ear;  but  try  them  with  tlie  correspond- 
ing third  or  sixth,  and  the  beating  is  very 
perceptible. 

The  mode  of  tuning  by  occasional 
fourths  is  one  that  will  not  suit  the 
learner;  inasmuch  as  they  do  not  strike 
the  unpractised  ear  so  well  as  fifths; 
but  experience  has  proved  it  to  be  the 
best  for  practical  purposes,  especially  if 


the  scale  be  divided  thus  :  — C — -G,  G— 
D,  D — A,  A — E,  E— B.  B — F  sharp 
a?ain,  C— F,  F— A  sharp,  A  sharp— D 
sharp,  D  sharp — G  sharp,  G  sharp— C 
sharp,  which  completes  the  septave.  It 
may  be  necessary  to  observe  that  the  start- 
ing point  is  the  middle  C  of  the  piano,  i 

Karl  Stanhope  has  constructed  a  very 
beautiful  and  scientific  system  of  tuning, 
in  theory,  but  extremely  difficult  in  prac- 
tice, and  one  that  is  very  unsatisfactory 
to  many. ears ;  and  after  all  it  is,  perhaps, 
the  better  way  to  accommodate  the  tem- 
perament to  the  taste  of  those  who  pre- 
fer a  particular  key,  which  a  good  tuner 
always  can  do. 

These  few  remarks  are  intended  more 
for  the  practical  tuner,  than  for  the  ama- 
teur or  professional;  who,  though  they 
can  point  out  the  defect  tn  that  key 
which  does  not  please  them,  yet  cannot 
rectify  it  themselves. 

Como. 

Mtrch  21.18S«. 

MACHINE-MADE  BRICKS. 

Sir, — It  has  been  noticed  on  the  Leeds 
and  Selby  Railway,  that  the  moisture 
had  filtered  through  some  of  the  bricks  of 
the  archway  in  the  tunnel  at  Leeds, 
where  they  come  in  contact  with  damp  or 
wet  soils;  and  also  on  the  Liverpool  and 
Manchester,  at  the  Manchester  end  the 
open  brick  archways  are  injured  by  wet 
weather  and  frosts  destroying  the  bricks. 
It  is,  therefore,  an  object  of  great  moment 
to  those  who  have  the  superintendence  of 
works  of  this  nature,  to  obtain  a  sound, 
imperishable  brick,  at  about  the  same 
price  as  is  now  paid  for  the  meanest  arti- 
cle, and  which  could  be  manufactured  in 
places  contiguous  to  where  the  works  are 
carried  on. 

After  many  abortive  attempts  at  brick- 
making  by  machinery,  an  engineer  of 
some  talent  has,  at  fast,  produced  ma- 
chines which  hare  proved  successful.  The 
principal  difficulty,  that  of  the  slickage,  or 
adhesion  of  the  clay,  when  pressed  into 
moulds  with  great  mechanical  force,  has 
been  overcome  (see  Mechanics'  Magazine, 
No.  618).  Several  Continental  states,  in- 
cluding Prussia,  have  given  orders  for 
these  machines,  after  ths  personal  in- 
spection of  their  accredited  engineers. 

The  machines  may  be  worked  by  steam- 
engines  of  one  or  two  horse  power,  or  by 
wind  or  water;  the  clay  is  prepared  by 
knife-grinding,  in  the  pug-mill  affiled  to 
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the  machine,  over  which  there  are  rollers 
attached  for  the  purpose  of  crushing 
stones,  hard  or  what  is  called  dicey  clay, 
as  well  as  any  small  particles  of  lime  that 
may  happen  to  be  intermixed — which, 
together  with  the  process  of  pressure  in 
moulding  the  clay,  is  completed  under 
one  operation.  The  hand-labour  ma- 
chine requires  one  man  only  to  work  it 
and  mould  ihe  clay.  The  application  of 
the  article  for  the  removal  of  the  stickage 
is  so  affected,  that  a  perfectly  sound 
brick,  excellent  in  appearance,  is  pro- 
duced. Very  great  compression  is  given 
it  at  its  first  moulding  (which  has  always 
been  before  unattainable),  so  lhat  it  is  far 
superior  to  bricks  subjected  to  a  second 
moulding,  which,  from  being  in  a  half- 
dried  state,  are  crushed  and  made  un- 
sound, from  the  interruption  given  to  the 
gradual  progress  of  drying.  The  bricks 
of  the  open  archways  of  the  London  end 
of  the  Greenwich  Railway,  or  even  those 
used  for  the  outer  and  centres,  are  ex- 
tremely porou?,  and  of  a  mean  description 
indeed ;  and  it  is  not  reasonable  to  sup- 
pose that  the  Directors  of  this,  and  other 
similar  works  now  in  progress,  would  use 
such  an  inferior  article,  when  impenetra- 
ble bricks  can  be  procured  at  the  same, 
or  even  a  lower  price,  it  is  certainly  ac- 
knowledged, that  such  fabrics  should  be 
of  lasting  permanence,  and  not  insecure 
aud  unstable. 

j.  j.  a 

LIST Q?  ENGLISH  PATENTS,  GRANTED  BE- 
TWEEN THE  22nu  OP  FEBRUARY  AND 
22ND  OP  MARCH,  1836. 

Clinton  Gray  Gilroy,  of  Argyle  street.  New* 
road,  St.  Pancras,  engineer,  for  co-tain  improve- 
ments iu  machinery  for  weaving  plain  and  figured 
fabrics.   Sealed  Feb.  23;  lix  mouths  to  specify. 


William  Gityard  Scarth  and  Robert  Scarth, 
of  Leeds,  dyers,  for  the  manufacturing  or  prepar- 
ing of  a  certain  substance  for  blue  dyers,  from  ma- 
terials not  hitherto  used  for  tbat  purpose,  applicable 
for  dyeing  blue  and  other  colours.  Feb.  26;  six 
tiiuiilni* 

James  Barron,  brass-founder,  and  Edward  Tho- 
mas,  workman  to  James  Barron,  both  of  Birming- 
)Mm,  for  improvements  on  bedsteads,  and  apparatus 
to  be  used  with  or  for  bedsteads.  Feb.  26 ;  sis 
months. 

Robert  William  Sievier,  of  Henrictta-street,  Ca- 
vendish-square, gentleman,  for  an  Improvement  in 
the  means  of  dissolving  and  preparing  caoutchouc 
or  India-rubber  for  various  purposes.  Feb.  27  ;  six 
months. 

James  Martin,  of  Charing-cros-,  gentleman,  for 

an  Improvement  in  dissolving  and  preparing  caout- 
chouc or  India-rubber,  to  render  it  applicable  to 
various  useful  purposes;  being  a  communication 
from  a  foreigner  residing  abroad.   Feb.  2?  ;  six 


William  Bates,  of  Leicester,  fuller  and  dresser, 
for  improvements  in  the  process  of  finishing  hosiery 
and  other  goods  manufactured  from  l«mb*s-wool, 
angola,  and  worsted  yarn.   March  8  ;  six  months. 

Charles  Schafbantl,  of  Sheffield,  gentleman,  for 
improved  gear  for  obtaining  a  continuous  rotary 
action.   March  8  ;  six  months. 

Anthony  Theophilus  Merry,  of  Birmingham, 
metal-dealer,  for  the  application  of  certain  white 
metal  plated  to  certain  manufactures  of  which  it 
has  not  hitherto  been  applied.  March  8  ;  six  months. 

James  Morison,  of  Paisley,  manufacturer  for 
improvements  on  the  Jacqnard-machlne,  and  on 
what  is  called  the  ten-box  lay,  and  in  the  readiug 
and  stamping-machines  used  in  making  shawls  and 
figured  work.   March  8  ;  six  months. 

John  Galley  Hartley,  of  Devonshire  street,  ma- 
nufacturer of  caoutchouc,  for  improvements  in  pre- 
paring or  mannfactuiiug  caoutchouc  or  India-rubber 
for  various  useful  purposes.  March  8;  six  months. 

John  Godwin,  of  Cumberland  street,  piano  forte 
maker,  for  an  improvement  in  the  making  or  con- 
struction of  piano-fortes.   March  8  ;  six  months. 

Benjamin  Simmons,  of  Winchester-street,  Sooth- 
wark,  engineer,  for  certain  improvements  in  retorts, 
stills,  and  other  chemical  apparatus,  and  the  ma- 
chinery connected  therewith,  and  by  the  use  or 
employment  of  which,  various  processes  can  be 
more  speedily,  conveniently,  aud  economically  per- 
formed.   March  8 ;  six  months. 

George  Holworthy  Palmer,  of  the  Canal-grove. 
Old  Kent-road,  civil-engineer,  for  an  improvement 
in  the  purification  of  iuflammable  gases,  and  an 
apparatus  by  which  the  improvement  is  applied; 
such  apparatus  being  also  applicable  to  other  useful 
purposes.   March  8;  sis  months. 

Charles  Gnynemer,  of  Manchester  street,  Man* 
cheiter-sqaare.  professor  of  singing,  for  certain  im- 
provements in  piano-fortes;  being  a  communication 
from  a  foreigner  residiug  abroad.  March  8 ;  six 
months. 

George  Lawrence,  of  No.  9,  New  Bond-streef, 
dressing-case  maker,  for  a  certain  improvement  in 
the  screw  s  used  for  fastening  the  mouths  of  mounted 
inkstands,  perfume  liquor  and  medicine  boldest 
also  in  fastening  the  mouths  of  jars  and  tumblers 
used  for  paste,  salve,  powders,  preserves, and  other 
purposes.   March  8;  two  mouths. 

James  Diggle,  of  Bnry,  engineer,  for  certain  im. 
provements  in  steam-engines.  March  9;  sixmonihs- 

Cbarles  Watt,  of  Clapham,  gentleman,  for  cer- 
tain improvements  in  preparing,  purifying,  and 
refining  tallow-stuff,  fatty  materials,  and  animal  and 
vegetable  oils  for  various  useful  purposes.  March 
8  ,  six  months. 

John  Masters,  of  Leicester,  for  an  improved 
essence  of  anchovies.    March  14 ;  six  months. 

John  Cbalklen  and  Thomas  Bonbam.of  Oxford* 
street,  water-closet  manufacturers,  for  an  improve- 
ment or  improvements  on  the  instrument  or  appara- 
tus commonly  known  by  the  name  vices.  March 
14  ;  six  months. 

Edward  Jelowickl,  of  No.  8,  Seynonr-place, 
Esq.,  for  certain  improvements  in  steam-engines. 
March  14;  six  months. 

Thomas  Alcock,  ef  Claitnes,  Worcester,  lace- 
manufacturer,  for  certain  improvements  in  ma- 
chinery for  making  bobbin-net  lace  for  the  purpose 
of  producing  certain  kinds  of  ornamental  bobbin- 
net  lace  and  other  fabrics,  by  aid  of  the  improve- 
ments, which  are  in  part  applicable  to  machinery 
constructed  according  to  his  former  improvements, 
for  which  two  several  Letters  Patent  were  granted 
to  him  on  the  8th  day  of  December,  1832,  and 
Other  Letters  Patent  on  the  12th  day  of  February. 
1835.    March  17;  six  months. 
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Alphonstis  William  Webster,  of  Regent-meet, 
anrist.  fir*  an  inst.  nment  or  apparatus  to  he  applied 
to  the  ear  lo  assist  in  heariu;;.  Maixh  17;  six 
mouths. 

John  Birkby,  lite  of  High  Town,  but  now  of 
Upper  Rawlolds.  holh  in  Liversedse,  card  in  ikor, 
for  Improvement!  in  machinery  for  making  needles. 
March  17;  si*  month*. 

Louis  Eiizee  Scignette,  of  Mincing-lane,  mer. 
chuit,  for  improvements  in  preserving  animal  and 
vegetable  substances;  being  a  communication  from 
a  foreigner  residing  abroad.   March  21 ;  six  months. 

Walter  Hancock,  of  Stratford,  engineer,  for  an 
improved  arrangement  and  combination  of  certain 
mechanical  means  of  propelling  vessels  through 
water.    March  21 ;  six  months. 

Robert  Brettel  Bate,  of  No.  21.  Poultry,  optician, 
for  his  invention  of  certain  improvements  upon 
hydrometers  ami  sacch-irometeis,  for  the  term  of 
seven  years,  to  be  computed  from  the  21st  day  of 
March  instant ;  bein^  an  extension  or  former  Letters 
Patent  for  the  said  invention  "ranted  to  the  said 
R.  B.  Bate  by  his  late  Majesty,  King  George  IV. 
March  21. 

Francis  Gybbon  Spilsbnry,  of  Newman-street, 
engineer,  for  certain  improvements  on  machinery  or 
apparatns  for  stamping  up  and  compressing  metals 
or  other  substances.    March  22  ;  six  months. 

William  Maugham,  of  Newport-street,  Lambeth, 
chemist,  for  certain  improvements  in  the  production 
of  ciiloride  of  lime  and  certnln  other  chemical  sub. 
stance*.   March  12  ;  nix  months. 

William  Hale,  of  Greenwich,  late  of  Colchester, 
civil-engineer,  for  certain  improvements  on  ma- 
chinery applicab'e  to  vessel*  propelled  by  steam  or 
other  power,  which  improvement*  or  parts  thereof 
are  applicable  to  other  useful  purpose* .  M  u  ch  22 ; 
aix  months. 

William  Westley  Richards,  «f  Birmingham,  gun- 
maker,  fur  certain  improvements  in  primer*  for 
nischariring  tire-arms  by  means  of  percussion. 
March  22  ;  six  mouths. 

John  Cox,  of  Bristol,  of  the  firm  of  Harding, 
Cox,  and  Shaw,  soap-manufacturer,  for  certain 
improvements  in  the  manufacture  of  soap,  which 
will  be  paiticulatly  applicable  to  the  fctting  or  full- 
ing of  woollen  cloths.    March  22;  six  mouths. 

Sir  John  Scott  Lillie,  Knight  and  Companion  of 
the  m^st  Honourable  Military  Order  s>f  the  Bath, 
of  Fuiham,  for  an  improved  mode  of  acquiring 
power  for  the  purpose  of  propelling  carriages, 
barges,  and  other  {belike  contrivances  for convey- 
iiig^oods  anQl  pa«»engers.   March  23  ;  six  months. 

John  Lionel  Hood,  of  Newcastle-upon-Tyne,  gen- 
tleman, and  Andrew  Smith,  of  Princes-street, 
Leicester-square,  engineer,  for  an  improved  mode 
•f  manufacturing  belts,  band*,  and  straps,  to  be 
emplovcd  in  place  of  ropes  or  chains,  and  for  other 
ineful'purposes.    March  26  ;  six  months. 

William  Blurton,  of  Field  Hall,  Stafford,  gentle- 
man, lor  an  improved  method  of,  and  apparatus  for, 
extracting  milk  fnm  cows  and  other  animals. 
March  25  ;  six 


LIST  OF  SCOTCH  PATENTS  GRANTED  BE- 
TWEEN THE  21st  FEBRUARY,  AND  22nd 
MARCH.  1830.  INCLUSIVE. 
Robert  Griffith,  of  Birmingham, machine-maker, 

for  improvements  in  machinery  for  making  rivets, 

screw-blanks,  and  bolts.    Sealed  Feb.  27,  1836. 
William  Wainwright  Potts,  of  Burslem,  Stafford, 

ehiua  and  earthenware  manufacturer,  for  an  im- 


proved  method  or  process  of  producing  patterns  In 
one  or  more  colours,  to  be  transferred  to  earthen- 
ware, porcelain,  china.  glass,  and  other  similar 
substances.    March  I.  1*36. 

John  Bail  ie,  of  Great  Suffolk-street,  SouthwarV, 
engineer,  for  improvements  in  propelling  of  vcsela 
and  other  floating  bodies  by  menus  of  steam  or 
other  power.    March  1,  1836. 

Miles  Berry,  of  Chancery-lane,  civil  engineer, 
in  consequence  of  a  communication  made  to  him  by 
a  certain  foreigner  residing  abroad,  lor  a  eerta;n 
improvement  or  certain  improvements  in  povwr- 
looms  for  weaving.    March  4,  1836. 

William  Wilson,  or  Glasgow,  manufacturer,  for 
a  method  of  making  chains  of  wiie.  March  7, 1836. 

Charles  Schafhautl.  or  Sheffield,  gentleman,  {ox 
improve  I  gear  for  obtaining  a  continuous  rotary 
action.    March  8,  1836. 

Charles  Sohaft.aut',  of  Sheffield,  gentleman,  for 
an  Improved  steam  generator.    March  8,  1836. 

John  Barsliam.of  Stepney  Causeway,  Middlesex, 
oxalic  arid  manufacturer,  for  improvements  in  the 
manufacture  of  oxa lie  and  salaeetocella.  March 
8,  1836. 

Clinton  Gray  Gilroy,  of  A rgylc-street,  New-road 
St.  Pancras,  engineer,  for  certain  improvements  in 
machineiy  for  weaving  pla  n  and  figured  fabrics. 
March  14,  183(5. 

Francis  Brewin,  of  the  Kent-road,  E«q.,  for  a 
certain  new  and  improved  proces*  of  tanning. 
March  18,  1836 

James  Morison,  of  Paisley,  manufacturer,  for 
improvements  on  the  Jacquard-machine,  and  on 
what  is  called  the  ten-box  lay,  and  on  the  reading 
and  stamping  machines  used  in  making  shawls  and 
other  figured  work.    March  18,  1836. 

NOTES  AND  NOTICES. 

Errata. — In  Mr.  Whitelaw's  paper  on  Perspec- 
tive Drawing,  Mechanics'  Magazine,  No.  632,  Hue 
31  from  the  beginning  of  the  3d  paragraph,  for 
"rd  will  show"  read  "  id  will  show."— Line  l« 
from  the  begiuniag  of  paragraph  6,  for  "  the  end 
of  a  hollow  cylinder,  standing  in  a  perpendciular 
direction,"  read  "  the  top  *•»,  of  a  hollow  cylinder 
standing  in  a  perpendicular  direction." — In  line  6, 
paragraph  12,  irom  eom-nencement,  for  "  this 
drawing-board  '  resd  "  the  drawing-board." — Line 
4,  paragraph  13,  for  "  figures"  read  "  figure." — 
Lines  4  to  7,  paragraph  2,  lor  "  and  must  have 
the  samp  shape  and  dimensions  in  the  perspective 
view  that  they  have  in  the  ground  plan  and  the  ele- 
vation," read  "  also  lines  and  surfaces,  must  have 
the  same  shape  and  dimensions  In  the  perspective 
view,  as  given  in  the  ground  plan  and  the  elevation.'' 

Our  engraver,  Mr.  W.  C  Walker,  is  in  want  of 
a  youth,  of  respectable  cennexions,  as  an  appren- 
tice to  the  art  of  engraving  on  wood,  &c.  Mr. 
Walker's  addres*  Is  10.  Guildford-place,  Wilming- 
ton-square, Clerkenwed. 

0^  Patents  taken  out  with  economv  and  de- 
spatch ;  Specifications,  Disclaimers,  and  Amend- 
ment*, prepared  or  revised  ;  Caveats  entered  ;  and 
generally  every  Branch  of  Patent  Business  prompt- 
ly transacted.  Drawings  of  Machinery  also  exe- 
cuted by  skilful  assistants,  on  the  shortest  notice. 


LONDON:  Published  by  J.  CUNNINGHAM,  at 
the  Mechanics'  Magazine  Office.  No.  6,  Peter bo- 
rougfc-court,  between  135  and  136,  Fleet-street. 
Agent  for  the  American  Edition.  Mr.  O.  Rtcu, 
12,  Red  Lion-square.  Sold  by  G.W.  M.  Ret- 


jaoi.i  ,  Proprie-orof  the  French,  English,  w« 
American  Libiary,  55,  Rue  Neuve,  Saint 
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Alloys,  list  of,  used  in  the  arts,  216 
Almanacs  for  1836,  237,  2511 
^American  steam-navigation,  Notes  of  a  Tra- 
^  veller  on,  44,  7JL  1 15.252 
Animal  matter,  preservation  of,  496. 
Arabesque  ornaments,  128,  1  18 
Arcade,  river,  Hungerford  and  Lambeth,  123 
Architecture,  modern,  26,  122 

■  — ,  street,  improvement  of,  141 
Arsenic,  prevention  of  poisoning  by,  L25 
Artists,  eminent,  connected  with  British  ma-  ' 
nufactures,  106^  108,  110,  151,  175,  182, 
201 

 ,  Norwich  Society  of,  181 

Arts  and  Manufacture.-*,  Select  Committee  of 
the  House  of  Commons  on — Evidence  of 
Mr.  J.  J.  Smith,  105;  Mr.  John  Martin, 
108;  J.  Morrison,  Esq.,  M.  P.,  126,  138; 
Mr.  Thomas  James,  I43j  Mr.  T.  F. 
Gibson,  144  ;  Mr.  R.  Harrison,  145 ;  Mr. 
George  Eld,  146_;  Mr.  R.  Butt,  147j  Mr. 
C.  R.  Smith,  150. ;  Mr.  George  Foggo, 
151  ;  Mr.  S.  Wiley,  154j  M.  Claude 
Guillotte,  135;  Mr.  John  Henning,  158, 
160;  Mr.  O.  Ronnie,  171j  Mr.  Crabbe, 
172;  Mr.  Skene,  175;  Mr.  Papworth, 
180;  Mr.  Barnes,  181 ;  Mr.  Cockerell, 
182;  M.  Bogacrts.  184;  Mr.Toplis,  184, 
397;  Mr.  J.  C.  Robertson,  185^  201  ; 
Mr.  Wyon,  20_3_ 

Arts,  Society  for  the  Encouragement  of,  in 
Scotland,  175 

Athenaeum  frieze,  94,  158 
..  Atlantic,  suggestions  on  the  navigation  of,  by 

steam,  258 
v/Atmospheric-engine,  new,  408 

Austen's  steam-engine,  performances  of,  197, 
202 

Automaton,  speaking,  112 


Avery's  rotary-engine,  49,  104. 132 
Axle-boxes,  Hynes's  patent,  LUl 
Ay  res'  safety  lamp,  218,  287 

B. 

Bacon,  Lord,  Mr.  Martin's  Life  and  Cha- 
racter of,  320. 

Baddeley,  Mr.  W.,  on  water  as  a  prime- 
mover,  25;  Merry  weather's  improved  fire- 
engine,  22G ;  on  the  use  of  zinc  gutters, 
251 ;  report  of  London  fires  in  1835.  3o3 

Ballingall,  Captain,  on  the  ship-sinking 
system,  82^  195 

Balioou  ascent,  perilous,  42 

 for  releasing  whalers  from  ice,  251 

Balloons,  caoutchouc,  43G 

 ,  on  guiding,  £5*  2119  » 

Bamboo  cane,  cultivation  of,  1£ 

Barlow's,  Professor,  second  report  on  rail- 
ways, 366 

Barnes's  standing- press,  113. 

Barometer,  use  of  the,  to  indicate  gas  in 
mines,  317 

 ,  new  self- registering,  408 

Barton's  new  safety  boiler,  224 

Beds,  new  material  for  stuffing,  324 

Beet- root,  sugar  from,  512 

Bell- rock  lighthouse,  208 

Bells,  alloy  for,  211 

Bergin's  patent  railway  buffing-apparatus,  1 
Berlin  schools  of  desigp,  13E 

 iron-works,  US 

Billon,  alloy  for,  219 

Birds,  aerial  navigation  by,  57,  209 

Birmingham  Society  of  Arts,  203 

■  — ,  gun  manufacture  of,  461 

Blasting  mines,  danger  attending,  303.  336 

-   ,  Tavlor's  improved  mode  of, 

412 

Blowers  in  coal-mines,  302, 315,316. 329, 336 

Boat,  fishing,  improved,  222 

■  ,  Cow's  caoutchouc,  4 12 

Bobbin-net  lace  machinery,  Croft's  patent 
improvements  in,  348,  377 

Bog- roads,  on  the  construction  of,  30,  204 

Boiler.    See  Slcam-cuyine. 

Boiling  water,  alloy  fusible  in,  217 

Bone-crushing  machine,  351 

Booth's,  Mr.  D.,  safety  method  of  lighting 
coal  mines,  392 

Boxes,  axle,  Hynes's  patent,  L61 

Bramah,  Mr.  Joseph,  memoir  of,  251 

Brande's,  Professor,  experiments  with  caout- 
chouc, 422 

Brass,  alloys  for,  217 

 ,  solder  for,  218 

Breakwater,  Portland,  112 

Bricks,  evil  effects  of  duty  on,  184 

 ,  superiority  of  machine-made,  512 

Brick-paving,  remarks  on,  261 

Bridge,  Sunderland,  28 

 from  Dover  to  Calais,  Smeaton's,  28 

— — ,  London,  28 
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Bridge,  Fribourg  suspension,  160 
— ,  Hungerford  and  Lambeth  foot-pas- 
senger, 193 
Bridges,  iron,  28 

British  architects,  institute  of,  96,  18L  288j 
384 

British  Museum,  107,  109,  112,  138,  148, 
168,  169,  174,  277,  43 1 ,  152,  507, 525,  535 
Bronze  manufacture,  1  17,  151 
"         medals,  &c,  alloys  for,  216.  217 
Brunei's,  Air.,  tunnelling  labours,  68,  131 
Buckingham  House,  2fi 

 ploughing  match,  51 

Buddie,  Mr.  John,  evidence  of,  on  accidents 

in  mines,  329.  5115 
Bude  light  for  lighthouses,  406 
Buffing  apparatus,  Bergin's  patent,  1 

C. 

Cab,  Hansom's  new  safety,  444 

Calculating  machines,  48 

— —  rule,  Henshall's,  468 

Calico-printing,  Losh's  improvements  in,  346 

Canal  and  railway  combined,  ]  17 

Candles,  use  of,  in  mines,  265,  269,  286, 
303,  317.  329, 335 

Cannon,  alloy  for,  217 

Caoutchouc  roofs,  89. 

—  ■  ■  new  fabric,  254 

~         — ,  patent,  case  of  Macintosh  v. 
Everingten,  416,  460,  469,  4S9,  508,  529 
~ —  manufacture,  historical  retro- 
spect of  the,  434 

Carpets,  Scotch  imitation  of  French,  L29 

Carriage-wheels,  Hynes's  patent  apparatus 
for  locking,  1&2 

Cart,  excavating  and  self-loading,  Palmer's 
patent,  289 

Carts,  French,  95 

Carving,  Gothic,  &c,  15Q 

Cashmere  shawls,  144 

Casks,  how  to  purify,  LL2 

Chairs,  railway,  best  form  for.  369 

■  ,   Scrivener's  wrought-iron, 

Chasing,  gold  and  silver,  decline  of,  203 
Chemical  club,  475,  49T,  5Q9 
'Chilled  rollers,  &c,  new  mode  of  casting, 222 
Chimneys,  smoky,  cure  for,  121 

;  construction  of,  199 
— — — ,  fires  in,  355 
China-painting.  108,  147 
Chinese  patterns.  1 85 
Cboke-damp.    See  Mines. 
Clanny's,  Dr.,  safety-lamp,  248,  265,  287. 

298.  S43     

Clark's  patent  fordissolvinglndia-rubber.477 

Clock,  Dobbs*  improved,  86. 

Clyde  Iron-works,  use  of  the  hot-blast  at  the, 

211 

Coach  painting,  108 

Coal,  examination  of  the  nature  of,  265 

Coal-mines.    See  A/in c$. 

Coal-oil  for  dissolving  caoutchouc,  46_L  See 

Caoutchouc. 
Coal-tar  for  preserving  stone,  220 


Coals,  quantity  of,  used  in  manufacturing  a 

ton  of  cast-iron,  214 
Coinage,  allegorical  designs  on  the,  204 
Colour,  Professor  Bache's  experiments  on  the 

influence  of,  on  heat,  325 
Colours,  superior  brilliancy  of  French.  143, 

174 

Comet,  Halley's,  9,  1 1,  29,  42,  254^  320 

 ,  new,  16 

Comets,  the  nature  of,  227 

,  number  of,  23S 
Concrete,  prize  essay  on,  9JL  384 
-  for  improving  roads,  204 

Concussion,  extinguishing  fires  in  mines  by, 
329 

— — — ,  extraordinary  effect  of,  400 

Cooking  stove,  improved,  222 

Cooper's,  Mr.  S.  T.,  great  achromatic  tele- 
scope, 202 

Copyright  of  railway  plans,  6 

,  inefficiency  of  the  present  Iawt  to 
protect,  106,  111^  HSj  156,  ISO,  LSfl 

'  -,  American  system  of,  152 

Corn,  machine  for  shelling,  89 

Cornwall  Polytechnic  Society,  report  of,  84 

 ,  premiums  of- 
fered by,  196 

■  ,  mines  of,  304 

Cossipore  Foundry,  iron-trussed  roof  of,  305, 
351 

Cotton  packing  for  steam-engines,  118 
Cowl,  improved  chimney,  121.  1120 
Croft's  improvement  in  bobbin-net  lace  ma- 
chinery, 348,  321 
Curve  of  least  resistance  on  railways,  280 
Cymbals,  &c,  alloy  for,  217 

D. 

Danube,  navigation  of  the,  95 
David's,  St.,  cathedral,  restoration  of,  28 
Davy,  Mr.  C,  on  fire-proof  buildings,  22, 11 
Davy's,  Sir  1L,  safety-lamp,  246,  265.  287. 

298,  319^  327,332,  336,  338,  345,  803, 

500  " 

•  analysis  of  6 re-damp.  341 

Deakin,  Mr.  Thomas,  on  the  Thames  Tunnel, 
131  j  on  the  long-work  system  of  mining, 

505 

Deflectometers,  Professor  Barlow's,  367 
Dickson's  self-feeding  and  smoke-consuming 

furnace,  215 
Dillon's  safety-lamp,  248, 344,  346 
Dipping-needle,  Fox's  experiments  on  the,  86. 
Distilling,  Capt.  Embree's  method  of  em* 

ploying  escape-steam  for.  456 
Diving  apparatus,  Condert's,  65 

•  -■  dresses,  caoutchouc,  442 

Douglas's  safety-lamp,  248 
^Drawing,  necessity  of  instructing  artisans 

in,  109,  160,  177,  185 
Dresden  china,  French  imitation  of,  147 

E. 

Eagles,  for  the  traction  of  balloons,  200 
Electrical  theory  of  the  universe,  Mackin- 
tosh's, 11,  227,  292,  350,  461,  419 
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Electrical  machines,  amalgam  for  cushions 
of,  218 

Electricity  and  vegetation,  Mr.  Pine  on  the 

probable  connexion  between,  99,  402,  532 
,  ventilation  of  coal  mines  by,  393 

 ,  from  India-rubber,  475 

 ——paper,  525 

Elgin  marbles,  109,  173, 180,  Mr.  Henning's 

casts  of  the,  169 
Embree's,  Captain,  method  of  employing 

escape  steam  for  distilling,  456 
Enamel  painting,  109 
Englishman's  Almanac  for  1836,  253 
Engravings  in  relief,  metallic,  189,  277 

 ,  wood,  180 

 ,  multiplication  of,  1£9_ 

 ,  copper-plate,  20J. 

Erard's  patent  for  piano- fortes,  extension  of 

term  of,  239 
Excise  laws,  evil  effects  of,  on  British  art, 

110.  184,  201 
Eudio-engine,  Brackenbury's,  282 
Excavating  cart,  Palmer 's,  290 
Eye,  power  of  the,  48. 

F. 

Falcon,  rapidity  of  its  flight,  £8. 
Faraday's,  Dr.,  memoir  on  caoutchouc,  440 
Fenders,  manufacture  of,  107 
Filagree-work,  silver,  148 
Fire-arms,  alloy  for  the  mounting  of,  217 
Fire-damp.    See  Mines. 

,  analyses  of.  Ml 
Firemen,  rewards  to,  352 
Fire-engine,  Merryweather's  improved,  225 

 — — ,  Nickoll's  patent  steam,  386 

-  .w-  ■  establishment,  London,  353, 

364.  416 
Fire-proof  buildings,  22,  7_1 
Fires,  London,  in  1835,  353 
Fish,  drowning  a,  Hi 
——,  fecundity  of,  16. 
——,  improved  mode  of  catching,  223 
— — ,  new  mode  of  stuffing,  2fi3 
Flax,  spinning,  LL2 
Flints,  soap  from,  4S7 
Flooring,  double   under,  Lord  Stanhope's 

method  of,  22 
Foley  family,  origin  of  the,  2R8 
Fossil  remains,  Mr.  Hawkins's,  452.  52fi 
French  and  English  manufactures,  109.  112. 

126,  138.  155.  158.  171,  176,  J 86.  205 
Fnboursr  suspension-bridge,  L60 
Furnace,  self-feeding  and  smoke- burning, 

129.  215 

calculation  of  power  of,  to  ventilate 


mine*,  2B3 


G. 


Gallowav's  new  patent  paddle-wheel,  241, 

271.  278.  295.  380. 
Gas,  explosions  of,  in  mines.  See  Accident* 

in  Mines, 
 ,  test  of,  288 

— -  cooking-apparatus,  Hicks's,  &c,  13 

80, 122 
 ,  engine,  new,  282 


Gas-lighting,  invention  of,  59 

 projects,  Mattbews's,  445 

 for  shipping,  512 

 valves,  water.  7JL  137,  3_LL  4M 

Gasometer,  Hutchison's  double-lifting,  321 1 

380.  413.  443,  455.  1115 
Gentleman's  Diary  for  1836.  239 
Geology,  Mackintosh's  electrical  theory  of 

the  universe  confirmed  by,  419 
George  IV.,  architectural  taste  of,  22 
Ginger,  application  of,  to  tanning,  324 
Glass,  soluble,  on  the  manufacture  of,  515 
Glass-painting.  1 LQ 
Globes,  caoutchouc,  137 
Gloves,  caoutchouc,  436 
Gold,  French  manufactures  in,  112 

 coins  and  medals,  alloys  for,  2_lfi 

 ,  solder  for,  21S 

 ,  amalgams  of,  218 

',  extensibility  of,  416 
Gongs,  alloy  for,  212 
Grates,  manufacture  of,  10JS 
Gray's  railway  scheme,  134.  159 

 golden  rules,  522 

Green's,  Mr.,  India-rubber  balloons,  529 
Grinding-machine,  steam,  1 12 
Gun-manufacture  of  Birmingham,  464 
Gunnery,  naval,  improvement  in,  IS 
Gurncy's,  Mr.  Goldsworthy,  safety-method' 

of  lighting  mines,  405 
Guttemburg,  the  inventor  of  printing,  monu- 
ment to,  288 

LL 

Hall's,  Mr;  S.,  steam-engine  improvements, 
464.  1 

Halley's  Comet.   See  Comet. 

Handkerchiefs,  India,  L43 

Hansom's  new  safety-cab,  444 

Hawkins's,  Mr.,  fossil  organic  remains.  452. 
526. 

Heat,  Professor  Bache's  experiments  on  the 

influence  of  colour  and  surface  on,  325 
Henry's,  Dr.,  analysis  of  fire-damp,  ail 
Henshall's  calculating  rule,  468 
Herapath,  John,  Esq.,  on  railways,  20, 51, 

61     See  also,  Jeer  M'Joer,  Railway  - 

Locomotion. 
Hevea,  or  caoutchouc  tree,  account  of,  132 

510,  531 

Hicks's  gas-cooking  apparatus,  13^  80,  122 
Highgate  archway  tunnel,  2& 
Hoare's  mode  of  cultivating  the  vine,  10j  135 
Hosking's  portable  punching-press,  5_L3_ 
Hot-air  blast,  Dr.  Clarke  on  the  application 

of,  in  the  manufacture  of  cast-iron,  21 1 
Hot-water  heating  system,  danger  of,  458 
Hungerford  and   Lambeth  foot-passencer 

bridge,  133  " 

Hunter's  stone-planing  machine.  3JL  202. 
208  ^* 

"Huntsman"  American  steam-vessel.  IifL 
252  ^ 

Hutchison's  patent  portable  lever,  273* 
double-lifting  gasometer,  322,  380,  413* 
443,  455,  495;  patent  aerometer,  411  * 
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Hutchinson's  Major,  iron-trussed  roof  of 

the  Cossipore  Foundry,  306.  307 
Hyde  Park  Corner,  149,  170 
^  Hydraulic-engine,  Gait's,  25. 

 gas-valves,  7^  137,  3J1,  4Q& 

Sy  Hydrostatic  engine,  Porter's,  24ii 

Hynes's  patent  wheels,  axles,  and  boxes,  16] 

X  • 

Ice,  plan  for  releasing  whale-ships  from,  251 
Images,  plaster  of  Paris,  189.  262 
India,  resources  of,  519 
—  handkerchiefs,  mark  of  gentility,  143. 
India-rubber.    See  Caoutchouc. 
Indian-ink,  receipt  to  make,  19.7 

—  corn,  sugar  from,  221 

— —  East,  tobacco,  520 
Induction,  Bacon's  principle  of,  373 
Inventors,  difficulties  in  the  way  of,  GO 
Iron  manufacture,  British,  105f  143 

— — — —  ,  French,  147 

■   ,  Berlin,  148 

 .  by  the  hot-blast.  211 

 market,  British  and  American.  243 

 trussed  roof  of  the  Cossipore  Foundry, 

305,  35_1 

 safes,  only  safe  position  for,  4r>7 

Ivory,  sculpture  in,  liii] 

Iver  M'l  ver's  examinations  of  Mr.  Herapath's 

railway  theorems,  15,  43,  123,  195,  319, 

250,  275,  323,  391,  433,  5U0 
J. 

Jacket,  self-inflating,  65. 

Jacquard  looms,  introduction  of,  155,  168 

Jewellery,  French,  142 

,  gold,  alloy  for,  210 
Johnson's  patent  for  India-rubber  fabric, 

510,  53a 
Jones's  magic-lantern,  113. 
Jopling's,  Mr.  Joseph,  slate  railway-plat* 

forms,  97^  124;  on  Kirkby  tdate,  1£4 
K. 

Kaleidoscope,  invention  of  the,  190 
Kirkby  slate,  124,  L£4 
Kneading-trough,  mechanical,  416 

L. 

Ladies*  Diary  for  1836,  228 
Lakes,  elevated,  48 
Lamps,  safety.    See  Mines. 
Lantern,  magic,  Jones's,  1 13 
Lardner's,  Dr.,  evidence  on  the  Great  Wes- 
tern Railway  Bill,  61 
Lead,  solder  for,  248 

— — -  in  the  atmosphere  in  white-lead  works, 
383 

Lead  mines,  antiquity  of,  32 

Lectures  at  the  London  Mechanics'  Institute, 

inefficiency  of,  899 
Leman's  patent  improvements  in  soap,  347  " 
Levels,  improved  mode  of  taking,  fill 
Lever,  portable,  Hutchison's  patent,  223. 
Lewis  v.  Marling,  patent  case  of,  533 
Life  annuity  scales,  Edmond's,  132 
Life-buoy,  self  inflating,  10 
Lighthouse,  bell-rock,  20Ji 
 light,  Bude,  40ii 


Lighthouses,  metallic,  480 
Limestone  deposits,  mode  of  freeing  boilers 
from,  209 

Lloyds,  correspondence  between  Captain 
Ballingall  and  the  secretary  of,  82,  105, 
252, 

,  evil  effects  ©f  system  of  insurance 
at,  523 

Locking  carriage  wheels,  apparatus  for,  102 
Locomotion.    See  Railnays. 
Log,  simple  mariner's,  M 
London-fires  in  IS35,  354t 
London  Wall,  old,  128 
Long-work  system  of  mining,  502 
Longitude,  discovery  of  the,  5J_2 
Losh's  patent  improvements  in  calico  print- 
in?,  340 

Louis  Quatorze  style  of  decoration,  143, 
180.  203 

Louvre,  study  of  the  arts  in  the,  184 

M. 

Maceroni,  Colonel,  on  slate  railway-plat- 
forms, 166.  220;  on  coal-tar  as  a  pre- 
servative of  stone,  &c,  220 ;  on  the  stale 
of  the  art  of  design  in  England— taxi* 
dermy  and  travertino.  262 ;  hints  on  har- 
dening stone,  &c,  and  on  the  preservation 
of  panoramas,  300 

Macintosh's  patent  caoutchouc  manufacture, 
439.    See  Caoutchouc. 

Mackintosh's,  Mr.  T.  S.,  electrical  theorv  of 
the  universe,  1 1 .  227,  292^  350,  410,  419; 
on  Euglish  and  foreign  workmen,  205; 
on  the  practicability  of  guiding  air-bal- 
loons, 60 

Maeropona,  the,  1 12 

Magic. lantern,  Jones's,  113 

Magnetic  influence,  80 

Mails,  improvement  in,  285 

Manufactures.  See  Arts  and  Manufac- 
tures. x 

  .,  Society  for  the  Encourage- 
ment of,  in  Scotland,  125. 

Marble,  preservation  of,  94 

Marine  insurance,  evil  effects  of,  82, 105,  252 

Mariner's  compass,  variation  of,  82 

Martin's  safety-lamp,  248.  401 

 Mr.T.,Life,  &c.  of  Lord  Bacon,  32Q 

Masts,  sheer,  497 

Matter,  new  theory  of,  222 

Matthews's.Mr.W.,  ga  s- lighting  projects, 446 

Mechanics*  Almanac,  253. 

Mechanics*  Institution,  Coventry,  146 

',  London,  307. 

Mechanics'  Institutions,  beneficial  effects  of, 
101 

Mechanics'  Magazine,  beneficial  effects  of, 

on  British  art,  185 
Medals,  circulation  of  classic,  201 

,  caoutchouc,  441 
Mercantile  navy,  British,  insecurity  of,  81 
Mercury,  amalgams  of,  218 
Merry  weather's  improved  fire-engine,  225 
Meteoric  showers,  annual,  454 
Mincing  meat,  machine  for,  Oil 
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M  ines,  plan  for  raiting  miners  out  of, 

,  Report  of  the  House  of  Commons' 
Committee  on  Accidents  in,  245 ;  extracts 
from  eridcnce  given  before  Committee, 
204.  263.  298,  314.  337.  511£ 

■  summary  of  deaths  by  explosions  in, 
24fi 

■  ..  ventilation  of,  plans  for,  247,  205, 
317,  393,  502 
 ,  maps  of,  212 

 ■,  on  the  efficiency  of,  safety -lamps,  in, 

247,  26J,  287,  308,  317,  227,  Sf?3 

 ,  Society  for  Preventing  Accidents  in, 

264 

,  examination  of  the  nature  of  coals  of 

different,  205 
 ,carburetted  hvdrogen  gas  in,  265,  280, 

316,  3jJ8,  330,  330i  3_U 

 ,  carbonic  acid  gas  in,  268.  341 

 ,  sulphuretted  hydrogen  in,  269.  241 

 ,  furnace  for  ventilation  of,  27 0.  263 

 >,  rate  of  travelling  of  air  in.  28 1> 

— — ,  air-pump  for  ventilating,  281 

,  danger  attending  the  blasting  of,  303, 

■  ,   ,  Taylor's  near  mode  of  blasting,  412 
 ,  pillar-working,  314,  335 

.,  gas  in,  through  not  being  worked,  SJLfi 

 ,  azotic  gas  in,  316,  341 

,  explosions  of,  caused  by  south  wind, 
313 

.  ,   cannot  be  caused  by 

lightning,  318,  33Q 
—     ,  cannons  to  extinguish  burning  gas  in, 

829 

 ,  unworkable  before,  worked  by  aid  of 

lamp,  335 

 ,  analyses  of  fire-damps  of,  3il 

 ,  pure  hydrogen  in,  342 

 ,  Booth's  safety-method  of  lighting, 

392;  Gurney's,  405 

 ,  long-work  system  of  working,  502 

,  accidents  in,  at  Felling,  264;  Tyne 

Main,  2fifl;  Hartley,  269 ;  Killingworth, 

303.  316;  Wilmington,  315 ;  Bensham 

seam,  &15,  329;  Springwell,  328,  332; 

V'allsend,  328,  329;  Lawson,  330 
Miners  never  refuse  to  work,  268 

 ,  moral  improvement  of,  SlfS 

 ,  no  indisposition  in,  to  use  lamps, 

335 

Mitchell's  improvements  in  smelting,  34 S 
Moon,  approximation  of,  towards  the  earth, 

13,  292 

 ,  inhabited,  240 

Moore's  Almanac  for  1836.  231 
>J\lotion/new  theory  of,  228 
Mummies,  Egyptian,  formation  of,  496 
Museums,  public,  national  and  provincial, 

107,  108,  126,  14_L  146*  148,  152,  108, 

171,  507,  525 
Music-stands,  improved,  5_M 

N. 

Nash,  Mr.,  autobiographical  passages  in  the 
life  of,  2G 


Natural  history,  prize  essays  on,  £5 
National  Galleiy,  109,  13S,  I4L  IM 
National  Gallery  of  practical  science,  1  (JO 
Naval  architecture,  Ballingall's  system  of, 
82,  105 

Needle,  useless  in  iron  boats,  48 

Neilson's  process  of  manufacturing  cast-iron 
by  the  hot- blast,  211 

Newman's  safety-lamp,  24S 

Nickoll's  patent  railway  condensing  locomo- 
tive, 395 

Northumberland  House,  decoration  of,  I8g 
Nottingham  hydraulic  gas-valve,  132 
Novum  Organum,  Bacon's,  372 
Nutation,  theory  of,  3115 
Nye's  patent  improvements  in  pumps,  &c, 
347 

Or-molu,  French  designs  in,  142 
Oxygen-gas,  discovery  of,  254 

P. 

Packing,  cotton,  Hi* 

Paddle-wheels,  most  advantageous  position 
for,  110 

 ,  Galloway's  new,  241,  271, 

273,  295.  mi 

 •  ,  improvement  in  boards  of,  453 

Palladium,  222 

Palm-leaf  for  stuffing  beds,  8cc,  324 
Palmer's  patent  excavating  and  self-loading 
cart,  282 

Panoramas,  hints  on  the  preservation  of,  309 
Paper,  improved  machinery  for  making,  69 

■  evil  effects  of  excise  duty  on,  2C2 

 ,  electrical  shock  from  a  sheet  of,  525 

  hanging,  new,  128.  145 

 ,  French,  142,  172 

Parkin's  patent  railway,  234 
Partridge's  "  Merlinus  Liberatus,"  for  1830, 
25J 

Patent  Law  Amendment  Act,  18, 3_1_,47,  60, 

87,  239,  272,  280,  377,  445,  400,  48S 
Patents,  new,  English  lists  of,  90,  10 1, 255, 

351.  44  7,  543 

 ,  Scotch,  192,272,352,447,  544, 

 ,  American,  88,  222,  323 

— ,  French,  255 
 ,  abstracts  of  specifications  of  recent 

English,  340 
Pattern  drawing,  106,  144,  145,  12Z,  1SJ 
Patterns,  French,  127,  143,  144,  [50,  120 
 ,  piracy  of,  100,  Hi,  139,  143, 14*, 

149,  172,  183 
Paving,  street,  23,  74,  128,  224 

 ,  wooden,  4S 

 -,  brick,  261 

Pendulum  sights  for  ships'  guns,  12 
Pereira,  Mr.,  evidence  of,  and  experiments 

by,  on  safety-lamps,  330 
Percussion- lock,  improved,  90 
Perkins's  steam  boiler,  387,  459 
Philipians,  materials  for  a  new  epistle  to 

the,  312;  postscript  to,  514 
Piano-fortes,  Erard's  patent  for,  extension  of, 

239. 

Pilchard,  natural  history  of,  8_£ 
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Pipes,  caoutchouc,  Bare  lay  and  Co. 'a,  442 

Planetary  system,  new  theory  of  the,  226 
Planets,  electrical  scheme  of  the,  202 
Platina,  extensibility  of.  iifi 
Ploughs,  improved.  00,  91,  222 
 ,  steam,  224 

Ploughing  match,  Buckingham,  mechanical 
analysis  of,  51 

Poisoning,  prevention  of,  123 

Pollock's,  Sir  F.,  opinion  on  the  Patent 
Law  Amendment  Act,  £2 

Pompei,  designs  of,  1 27 

Poor,  improvidence  of  the,  05 

Polytechnic  Society,  Cornwall,  Report  of,  84 

 j  -  ,  premiums  of- 
fered by,  lilii 

Portland  Breakwater,  LL2. 

Press,  Barnes's  standing,  LL3 

Priestley,  Dr.,  memoir  of,  251 

Printing-press,  Trevillian's  improved,  2& 

Porcelain  manufacture,  French,  HI 

Pump,  tread,  Bach  man  n's,  323 

■      — ,  fountain,  Shalders',  13 1 

Pumps,  working  ships',  ISO.  2'iQ 

 ,  Nye's  patent  improvement  in,  347 

Puncbing-press,  portable,  86.,  5 1 3 

R. 

Railway,  Bath  and  Basing,  153 
 ,  Bath  and  Weymouth,  160 

,  Birmingham,  124.  360 
 ,  Brighton  (Cundy's),  7,  lfi& 

,  Brighton  (Sir  John  Rennie's), 
—  ,  Brussels,  4H 

 ,  Dublin  and  Kingstown,  2,  lfiQ 

 ,  Eastern  Counties,  62,  fil 

 ,  German,  first  opening  of,  255 

 — ,  Great  Western,  07,  453 

 ,  Greenwich,  6,  20,  47,  48,  183, 

166.  206.  221,  51  2,  512 

 ,  Leeds  and  Selby,  612 

—  Liverpool  and  Manchester,  2,  21, 

366.  400.  4M 

 London  and  Portsmouth,  ]M 

  .  —  bars,  experiments  on  the  strength 

of,  3fifi 

.  blocks,  most  advantageous  position 

for,  363 

 Parkin's  patent,  235 

r—  buffing-apparatus,  Bergln's,  1 

 _  and  canal,  combination  of,  LLZ 

carriage,  Nicholl's  patent  condens- 

ing,385  . 

 carnages,  concussions  of,  2 

 ,  improved  wheels  and 

boilers  for,  Baldwin's,  325 

■  —  ,  new,  512 

 chairs,  best  form  for,  369 

.  ,  Scrivener's  wrought-iron, 

415 

_     ...  ,  continuous  stone,  411 

 locomotion,  principles  of,  15j  21„ 

4^  §7,  123,  134j  IMi  195, 219,  220,  26Q 
272,  275,  2S0,  29  7,  319,  323.  349,  381, 
383.31)4,  433,  453,  500 


Railway  ptans,  copyright  of,  6 

 platform,  J opling's  improved  slate, 

97,  124,  166,220.   

•  table-cloth,  2Sfi 

 tunnels,  ventilation  of,  296.  416 

 ,  Mr.  Gibbs'  remarks  on, 

3H2 

 ,  wheelbarrow  with  its  own,  447 

 speed,  extraordinary,  22Jl 

 system,  the,  effects  of,  9JL  447 

 ,  Gray's,  134,  159,  hZL 

 ,  March's,  304 

Railways,  Professor  Barlow's  second  Report 
on,  3M 

,  adhesion  on,  496 

 ,  foreign,  447 

Rapson's  patent  steering- apparatus,  449 

Razor-sharpener,  Dr.  Pring  s,  8 

Reading-room  of  British  Museum,  incon- 
venience of,  431.  535 

Read's  patent  water-engine,  210 

Register,  steam-engine,  £5 

Rider's  Almanac  for  1836.  263. 

Roads,  bog,  on  the  making  of,  30_»  204 

Robertson,  Mr.  J .  C,  evidence  of,  on  British 
arts  and  manufactures,  185,  201 

Rocks,  Taylor's  new  mode  of  blasting,  412 

 — ,  stratified,  inclination  of,  429 

 — ,  derivation  of  the  secondary  and 

tertiary,  429 

Roget's,  Dr.,  sliding-rule,  501 

Roof,  iron  trussed,  of  the  Cossipore  Foundry, 
306.  351 

Roofs,  water-proof,  fifl 

Rotary-engine,  Avery's,  49, lM.  132 

Royal  Academy.  127,  Li^  162,  m,  176 

Royle,  Mr.  J.  F.,  on  the  cultivation  of  to- 
bacco in  India,  519 

Rudder,  Rapson's  patent,  142 

S. 

Safes,  iron,  only  safe  position  for,  152 
Safety-cab,  Hansom's  patent,  111 
Safety-lamp,  Sir  R.  Davy's,  246,  265,  287_, 
319,327,  332,336,  338,  345,  m  ; 
Dr.  Clanny's,  247,  265,  221^  S43j 
Mr.  Stevenson's,  247,  265,  317,  38(5,  342  ; 
Messrs.  Upton,  and  Roberts's,  247,  319, 
327,  334.  337.  344;  Mr.  Newman's,  248; 
Mr.  Martin's,  21L  10J  ;  Mr.  Douglas's, 
267;  Mr.  Wood's,  247,  343:  Mr.  Dil- 
lon's, 217_  342.344.  346;  Mr.  Ayres', 
21S,  2S7;  Mr.  Robson's. 313,  ' 

 :  mode  of  cleaning.  2S9,-i9l 

 testing,  33 1 

 ,  general  use  of,  in  collieries, 

331.  334 

 ,  no  disinclination  in  miners  to 

use,  334 

 :  ,  collieries  worked  by  aid  of,  un- 
workable before,  335 

  may  be  exploded  in  blasting 

coal,  332 

Salt,  manufacture  of,  112 

Sap  of  plants,  powerful  electric  conductor, 
537 
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Saw,  improvement  in  the  use  of  the,  223 

Sawing,  extraordinary  performance,  447 

Scavenger,  mechanical,  4  10 

Schools  of  design,  139,  142,  144,  HOj  14Sj 
151.  152.  168,  173,  17(5.  205 

Science,  definition  of  the  term,  9_ 

Scotland,  Societies  for  the  Encouragement  of 
Arts  and  Manufactures  of,  125 

Scrivener's  wrought-iron  railway  chairs,  415 

Sea-water  purifying-apparatus,  Wells's  pa- 
tent, iaa 

Seals,  amalgam  for  taking  impressions  of, 
218 

Seeds,  machine  for  cleansing,  9j 

Secret  processes,  difficulty  of  protecting,  100 

Shalders'  fountain-pump,  481 

Shawls,  Cachemere,  144.  145 

— — — ,  French,  tndia  patterns,  LZ6 

 ,  Scotch,  LZD 

Sheer-masts  for  large  ships.  407 
Ship-sinking  system,  82,  105,  252.  523 
Ships'  pumps,  modes  of  working,  159,  26Q_ 
Sights  for  ships'  guns,  pendulum,  12 
Silk  trade,  patterns  in,  127,  143,  IflQ 
— —  manufacture,  English  and  French,  143, 

144,  145,  15a,  131 
Silver  filagree- work,  1 48 
■         chasing  and  designing,  151 
- — —  coins,  &c,  alloys  for,  21G 
-,  amalgams  of,  218 

 ,  extensibility  of,  416 

Slate  railway-platform,  Jopling's,  97,  124, 

166.  22Q 
— ,  Kirkby,  124,  1M 
Sliding-rule,  Hcnshall's,  4£S 

 ,  Dr.  Roget's,  Ml 

Smelting  ores,  Mitchell's  improvements  in, 

348 

Smoke-consuming  furnace,  129,  215 

Smoky  chimneys,  cure  for,  121 

Soap,  Leman's  patent,  347 
,  Sheridan's  patent,  4S7 

Soda,  sulphate  of,  Phillip's  improvements  in 
the  manufacture  of,  347 

Solders  used  in  the  arts,  list  of,  213 

South  Sea  Islands,  traces  of  ancient  civilisa- 
tion of,  95 

South  wind,  mine  explosions  caused  by,  318 
Sowerby's  patent  ship's  windlass,  41 
Specification,  first  amendment  of,  under  the 

late  Patent  Law  Act,  272,  2BQ 

 ;  "  monster,"  348,  312 

Specifications,  abstracts  of,  of  recent  patents, 

84  fi 

 — ,  Attorney-General'!  remarks 

on  drawing,  352 

Springs,  caoutchouc,  437 

Standing-press,  Barnes's,  113 

Stanhope's,  Lord,  experiments  on  making 
buildings  fire-proof,  22,  24 

Statues,  alloy  for  bronze,  217 

Steam-boilers,  explosions  of,  44,  308.  388 
— ,  plan  for  measuring  the  sup- 
ply to, 


Steam-boilers,  American  marine,  llii 

■  ■   ,  Barton's  new  safety,  224 

•  ,  Capt.  Embree'smode  of  free- 
ing, from  deposits,  309 

— — —  ,  Fox's  apparatus  for  regulat- 
ing supply  of  water  to,  323 

t  Baldwin's  improved,  for  loco- 
motives, 325 

 ,  Perkins's  circulating,  387, 

459 

— —  cock,  two-way,  to  answer  purposes  of 

four-way,  24. 
— —  engine,  Austen's,  performances  of, 

197.  2112 

,  Capt.  Embree's  mode  of  em- 
ploying escape-steam  from,  for  distilling, 
4S6 

 ,  Hall's  patent,  461 

 ,  rotary,  Avery's,  49, 104, 432 

 ,  Hero's,  hlA 

<   ,  Giovanni  Brana's,104 

,  Saddler's,  104 

 ,  Mackintosh's,  2M 

 register,  85 

 work,  160 

— —  fire-engine,  Nicholls's  patent,  386 

navigation,  American,  notes  of  a  tra- 
veller on,  44,  76,  1 1.5 
 ,  early  days  of,  59. 

■  between  England  and 
America,  95 

 plough,  224 

_  vessel,  American,  economy  of,  45,  75 

 :  — — — ,  description  of,  115 

 -,"  Huntsman,"  116^ 

252 

 — ,  De  Witt  Clinton, 

432 

Steel-pen  holders,  whalebone,  292 
Steel's  self-feeding  and  smoke-burning  fur- 
nace, 129 

Steer,  Mr.  John,  opinion  on  the  Patent  Law 

Amendment  Act,  63 
Steering-apparatus,  Rapson's,  449 
Stevenson's,  Mr.,  safety-lamp,  248,  265, 

336,  317,  342  V 
Stone-planing  machine,  Hunter  s,  33,  202, 

208 

 ,  preservatives  of,  220,  263,  309 

— —  railway,  continuous,  41 1 

Street,  new,  64 

Sugar  from  Indian  corn,  22A 

 beet-root,  512 

 pan,  Dr.  Ure's  patent  corrugated,  465 

Sulphur,  a  preservative  of  stone,  fee,  263, 302 
Sunderland  Bridge,  28 

Surface-printing  machine,  Losh's  patent  im- 
provements in,  346 

Surfaces,  rough  and  smooth,  influence  of,  oa 
heat,  325 

Suspension-bridge,  Fribourg,  lfiQ 

Symington's  paddle-wheel.  3EQ 

Syphon,  easy  method  of  filling  a  long,  384 
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T. 

Tailors'  shears,  improved,  222 
Talebois,  Capt.,  on  American  steam-naviga- 
tion, 47^  76,  115,  25S 
Tanning,  American  improvement  in,  321 
Taxidermy,  hints  on,  262 
Teeth,  allovs  for  plugging.  217.  218 
Telegraph  between  I-ondon  and  Paris,  05 
Telescope,  Mr.  Cooper's  great  achromatic, 

  reflectory  alloy  for,  212 

Temperance  Societies  in  America,  lfi 
Temperature  of  Europe,  change  of,  422 
Tents,  caoutchouc,  436 
Thames  Tunnel,  memoir  on  the,  G^,  111 
Theodolite,  improved,  88 
Thermometrical  scale,  new,  4M 
Thomson's,  Dr.,  analysis  of  fire-damp,  341 
Thrashing-machine,  improved,  iiQ 
Throstle-frame  spindle,  Wbitelaw's  improved, 

Tides,  new  theory  of  the.  L2 
Tinning  iron,  alloy  for,  21Z 
Tobacco,  new  mode  of  preparing,  224 

 ,  Irish  and  Virginia,  24Q 

 ,  East  Indian,  519 

Toplis,  Mr.,  evidence  of,  on  arts  and  manu- 
factures, 184, 322 
Torches,  caoutchouc.  437 
Transit,  railway,  442 
Travertino  of  St.  Peter's  at  Rome,  2G2 
Tree,  fossil,  24Q 

Trees,  Sir  Henry  Smart's  method  of  trans- 
planting full-grown,  2S1 

Trevethick's,  Mr.,  tunnel  under  the  Thames, 
fi2 

Tuning,  defects  in  present  system  of,  ill 
Tunnel,  Highgate  Archway,  28 

 ,  Thames,  68, 13J 

Tunnels,  railway,  296,  3S2,  ;  16 
Turning  stone  va  es,  33 
Turpentine,  spirit  of,  for  dissolving  India- 
rubber,  474, 477,  535. 
Tyne,  navigation  of  the,  220 
Types,  alloy  far,  212 

0 

U. 

Umbrellas,  caoutchouc.  437 

Universe,  Mackintosh's  electrical  theory  of 
the,  U.227.  282,  'Aj!\  416,  412 

 ,  system  of  the,  £14 

  ,  Sir  Richard  Phil- 
lips, 312,  514 

Upton  and  Roberts's  safety-lamp,  248,  319, 
327,  334.  ail 

Ure's,  Dr.,  corrugated  sugar-pan  or  teaehe, 
465 

Utting,  Mr.  J.,  remarks  on  Sir  R.  Phillip's 


system  of  the  universe,  312.  514;  im- 
proved mode  of  taking  levels,  Ml 
V. 

Valve,  water  gas,  7JL  157, 3_l  L  4QS 
Vegetation  and  electricity,  Mr.  Pine  on  the 

connexion  between,  9JL  402.  537 
Ventilation  of  mines.  See  Mi  nets. 
Vessel,  mode  of  freeing  a,  of  water  by  her 

heeling,  22 

Vine.  Hoare's  method  of  training  the,  10.135 
Violin,  air,  224 
Voice,  artificial,  112 

 i  mechanism  of  the,  4Qi3 

W. 

Wall,  extraordinary  fall  of  a,  4£Q 

Wall's,  Lieut.,  pendulum  sights  for  ships' 

guns,  17 
Water  as  a  prime  mover,  25 
 ,  mode  of  freeing  a  vessel  of,  by  her 

heeling,  72,  159,  215,  2SJ 
— — — ,  mode  of  raising,  by  syphon,  334 

 closet,  Stone's  improved,  2:J3 

 engine,  band,  2411 

Waves,  height  of,  liiO 

Waxing  marble  for  its  preservation,  94,  12Q 
Wedgwood  ware,  109,  1HS 
Weights  and  measures,  Act  for  the  Regula- 
tion of,  ill 

Wells's  patent  sea- water  purifying-apparatus, 
488 

Wheels,  Hynes's  patent,  16J 

 —i  improved  railway -carriage,  325 

Wheel-wrench,  new,  8li 

Wheelbarrow  with  its  own  railway,  442 

White's  Ephemeris  for  1836,  238 

Wbitelaw's  throstle-frame-spindle,  536 

Wind,  force  of,  at  ditferent  velocities,  5fi 

Windlass,  Sowerby's  patent,  41 

 ,  Young's  patent  increased  pur- 
chase, 22 

Windmill,  fall  of  a,4S4 

 ship,  48 

Wood's  safety-lamp,  243,  343 

Wood,  soluble  glass  for  preserving,  518 

Woollgar,  Mr.  J.  W.,  on  H alley's  comet,  9, 
2IL  42;  on  Henshall's  calculating-rule, 
16S;  on  Edmonds's  Life  Annuity  Scales, 
487;  epitome  of  the  problems  of  Dr.  Ro- 
get's  sliding-rule  of  involution,  501 

Workmen,  British  and  foreign,  205.  23iL 
See  Art*  and  Manufactures. 

World,  probable  age  of  the,  42b 

Wrench,  new  wheel,  80 

Wyon,  Mr.,  evidence  of,  on  arts  and  manu- 
factures, 203 

Y. 

Year,  variation  in  the  length  of  the,  293 

Z. 

Zinc  gutters,  224,  251 
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